I‘J FLINT HILLS OR'GINAL

resourcess*

MANAGEMENT OF CHANGE FORM

(REFER TO PROCEDURE EHS-I-006 FOR EXPLANATION OF THIS FORM)
PROCESS UNIT/AREA: TD LAB (New Control Room) MOC#: /504 i
ORIGINATOR: J.Cacciatori DATE: _01/22/2013
SECTION A - TECHNICAL BASIS FOR PROPOSED CHANGE

Purpose and
Technical Basis:

Part of Facility Siting Project Fﬂf{r“l/] 31{7{'« ;Q{VLL v &;h, P?;JI(.’E.Y E1 AL {lr’L »
210 ideinhied i plot plawt con w0 ada B 4 ahed, ; which

Description:

Attach additional
paper if necessary

YCeSSHptes moving Wi op radvrs slabon (Qondel voom) syt o
1 1 . Y
Ml anid.
Install new 12' x 40' Control Room for TD Lab as per the attachments
* See Structural Drawing Attachment (Meece Eng. DWG's)
* See Building Detail Attachment (Hunter DWG's)

Impact of change
On Environmental
Health / Safety:

A[ttachgd ; copy of ‘Bak_erfRisk Siting Study as well as PHA,{_ Wil f{qffl'{:i?5‘_9r ':"’;f
dnhhed i Hu tadiling sinng study by reldan gy iy GRerlces
s 10 & sadylpFen) XM 2Y 0 i

\G

U
SECTION B - DOCUMENTATION - Attach appropriate documentation illustrating proposed changes

L1 | Procedures L1 | Inspections, Testing, PM's L1 | Engineering DWGS X | PHA'S
O | PSM Documentation L | CHEMGEMS Specifications | X | P&ID's MI
O | MSDS Information O | Energy Control Plans O | PFD's O | Applicability
I | Training/Communication X | Floor Plans O | LDAR Checklist
O | Quality Issues [J | Mechanical Integrity DWGS X | site/Plot Plan
O | Customer Impact X | Electrical Schematics B | Electrical Single Lines
[J | Alarm Response Tables [0 | Loop DWGS [ | Elect!l Classification
O | other O | JsA's 0| oJts
Affected Personnel Needing To Be Informed/Trained On Proposed Change
i | Operations X | IVE Technicians 0 | Community
X Production Facilitators [0 | Engineering [J | Regulatory Entities
X Mechanics/Welders [ | Contractor(s) [J | Corporate
X Electricians [J | Office Personnel O | other
SECTION C - Is Change Permanent? SECTION D - Is Change Temporary ?
Proposed Project Start
K YES Date ]| YES
01/25/2013 From:
Proposed Project
O NO Completion Date X | NO
07/31/2013 To:
SECTION E - Is Change Emergency ? Returned To Original Service: ! /
L] Yes
X NO Start: Area Manager/Designee
Approval Received From: Signature:
Area Mgr./Desi .
U grilenignee [] Env. Mgr. /Designee R ; i *
(] Plant Mgr/Designee [J Engineering/Maint.
(if requested) Mgr./Designee Plant Managers Approval:
[0 H&s Mgr/Designee Plant Mgr./
Approval Received By: Signature Date
*Note: Temporary MOCAs may be extended up to 6 months at
Signature Date atime
EHS-F-041 Distribution Date: 09/24/2012 Page 1 0f 6
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SECTION F - DESIGN SAFETY REVIEW
PHA. Does the proposed change require a PHA? (i.e. What-if/Checklist, Hazop, Revalidation,

Review) If yes indicate type of PHA in Action to be Taken section. gYES DNO
PSSR. Does the proposed change require a Pre-Start-up Safety Review (PSSR)? See EHS-1-067 for
Requirements. Mandatory if change involves DCS Interface. XIYES [INO

1. RELIEF AND BLOWDOWN

Does the Proposed Change:

1. Introduce or alter any potential cause of over/under pressurizing of the system?

. In any way affect existing equipment installed to prevent over/under pressurization?

. Introduce or alter any potential cause of raising/lowering the system temperature?

. Introduce a risk of creating/reducing vacuum in the system?

._Have any critical relief devices been identified for verification of proper rating and installation?

2. AREA CLASSIFICATION

OooooR
RRXKKZ

o bW N

Does the Proposed Change:

1. Introduce or alter the storage of flammable materials?

. Introduce or alter the location of potential leaks of flammable materials?
. Introduce new or alter existing electrical equipment?

. Affect area ventilation?

. Has the established building electrical classification been changed?

3. SAFETY CONSIDERATIONS

o B W

0oOxRO0R
REORXE

Does the Proposed Change: NO
1. Require any additional safety equipment or layers of protection?

2. Alter or affect existing safety equipment or means of egress? X

3. Require changes to the function or independence of existing equipment or layers of protection? X

4. Alter or affect critical safety instrumented functions (SIF's)?

5. Alter the noise level in the surrounding area? h

6. Increase the potential for exposure to any chemicals? 4

7. Introduce a new or previously unused chemical/fraw material?

8. Affect de-energization? (able to lock-out, drain materials)

9. Create any ergonomic concerns?

10. Affect the Battery Limit Valves (BLV)?
11. Affect the overall security of the facility?

12. Does this increase the risk of potential impact to plant personnel (employees and contractors)?

13. Does the proposed change affect facility siting relative to both people and equipment in any of the following situations:
temporary changes , before startup after a permanent change, or before startup after temporary change has been
removed/closed/returned to original condition?

14. If the proposed change affects replacement or demolition of piping or conduit, will the entire run be identified and
clearly marked prior to work, to ensure safe work activity?

15. Affect the safe transport of hazardous material? For ex., introducing a new hazardous material for transport or

changing the method of transportation of the hazardous material.

4. ENVIRONMENTAL AND QUALITY CONSIDERATIONS

o O DDDDDDDDDDDD&
X

XX X XXXXXD

Does the Proposed Change: YES NO
1. Alter the composition or amount of a process water? ] X
2. Increase the emissions of any regulated pollutant? D E
3. Require a new or modified operating/construction permit? IZ] D
4. Affect the control of the process? |:|
5. Affect the composition or physical properties of the final product? D X

6. Impact any Pentane/Styrene components in the Leak Detection and Repair (LDAR) Program? D &
7. Increase risk of off-site residential & environmental receptors? L__] g
8. Introduce new materials/chemicals to the site? D E
9. Does an evaluation of chemical compatibility need to be conducted? ] X
10. Involve decommissioning/demolition of equipment or structures? il X
11. If answered YES to question 10, do NESHAP or decontamination requirements apply? ** D @
12. Will this change require portable engines to be brought on to FHR property? D g

** Consult with Environmental Engineer for completion of this question.

EHS-F-041 Distribution Date: 09/24/2012 Page 2 of 6
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SECTION F - DESIGN SAFETY REVIEW --cont,
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5. OPERATION AND DESIGN

Does the Proposed Change:
. Affect the process or equipment upstream/downstream of the change?
. Affect access to process or equipment/controls for personnel?
. Introduce any new or affect existing interlocks or alarms systems?
. Affect manpower or qualified personnel?
. Affect the loads/strengths of existing foundations, structures, vessels, or pipe racks?
. Impact requirements of existing or proposed piping supports?
(Needs to be adequately designed for expected stresses due to pressure and thermal loadings.)
7. Alter the DCS/Software logic of process operations?
8. Affect process chemistry? (reactivity/compatibility)
9. Affect maximum intended inventory, that would require updating maximum inventory tables?
10. Affect safe upper/lower limits for such items as temperature, process flows or compositions?
11. Affect material/energy balances?
12. Affect plant utility resources? (i.e. steam, water, electricity, etc.)
13. Affect equipment with heat-up/cool-down cycling requiring bolt retightening after start-up?
14. Is an exception/revision to design codes or standards (CHEM-GEMS, etc.) required?

[= 0 R A

0000000R 0000003

NRIRRIKRNO NRKNXXKXE

SECTION G - AFFECTS ON PROCEDURES, TRAINING, AND DOCUMENTATION

Will the Proposed Change:

1. Introduce new or impact existing operational procedures? *
2. Introduce new or impact existing maintenance procedures? *
3. Add or Remove equipment/instrumentation?

(Contact ETA to assign Equipment/Instrumentation Location Numbers. If equipmentfinstrumentation is being added,
Mi Applicability Checklist MNT-F-161 shall be completed by MOC originator, and approval form(s) sent to the M/

coordinator.)
4. Revise equipment preventative maintenance/ inspections, job plans , and/or frequencies?
5. Require additional training for operational or maintenance personnel?
(requires completion of Leaning and Development Job Aid addendum A))
6. Require additional notification for operational or maintenance personnel?

7. Require updating controlled drawings? *
(PFD'S, LDAR, P&ID's, Floor Plans, Electrical Single Lines, Loop Drawings/Electrical Schematics, MCC
arrangement, Ml Iso Drawings)

8. Require updating equipment files?
(Engineering, Maintenance, Manufacturers Inspect/Test results)
9. Require a spare parts list and inventory to be developed?
10. Require major project spare equipment to be turned over to maintenance?
11. Require equipment labeling in the field?
12. Require updating of Alarm Response Tables? *
13. Require a new/modification of existing energy control plans? *
14, Cause any PSM/RMP applicability issues?
15. Cause a change in PSM/RMP program level?
16. Will this change have any effect on the overall plant facility siting issues?
17. Increase or decrease the impact contour for worst-case scenario by a factor of two or more?
18. Will this MOC supersede /interfere with any other Temporary/Emergency/Permanent MOC's?
19. Is there a need to update the EPS-1-004, Chemical Compatibility Matrix?
20. Is a Layer of Protection Analysis ( LOPA) study required?
21. Will this affect the Interlock Matrix?

22. Require updating of electrical energy consumption spreadsheet? Update required for any MCC, CB panel or bus

bar connection additions or alterations.
23. Will this change impact Proprietary Technology including product, process, equipment, technical data, or other
trade secret information licensed to FHR by third parties” If yes, contact the Proprietary Technology Coordinator.

* NOTE: Refer to Engineering Equipment Location Database for a list of affected documents,
sorted by Location Number.

YES

X

<

D

O XOOOOOXKROOOOXKOO X XK OO
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N OXMXNXONXXNOXNK O OO0 XK
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Any questions with a 'YES' answer, requires follow-up activity.
List the action(s) to be taken to resolve any issues identified in 'Section F’ and 'Section G’
Iitem Target Completion
No. Action To Be Taken Responsible Party Date
F.PHA | Perform PHA - Facility Siting Checklist J.Cacciatori 07/31/2013
F.PSSR | Perform PSSR J.Cacciatori 07/31/2013
F2.3 Install new conduit runs to new control room J.Cacciatori 07/31/2013
F4.3 | Obtain new construction permit J.Cacciatori 03/31/2013
F5.7 g%nplete and Implement DCS logics to new control K Marshall 07/31/2013
GA1 Update operational procedures as necessary R.Leckonby 07/31/2013
G2 Update maintenance procedures as necessary J.Vittone 07/31/2013
G.3 Update Ml equipment list as necessary D.Tostovarsnik 07/31/2013
G.6A | Notify Operators R.Leckonby
G.6B | Notify Maintenance & electricians J.Vittone rsA2013
G.7 Update Drawings L.Grant 07/31/2013
G.8 Update Equipment Files B.Christmann 07/31/2013
G.11 Label Equipment in Field J.Cacciatori 07/31/2013
Project will reduce facility siting risk by reducing number
G.16 | of employees in TD Lab structure. Complete relocation J.Cacciatori 07/31/2013
of control room.
G.22 | Update Electrical Spreadsheet L.Grant 07/31/2013
’ ; ' 1o 1sSues m ilot Tled conbol oo Ak, W% ‘ | B —
PHA.2—{-Addfencing near Pilot PlantBuitding | J-Cacclatori — 071312043
: B Skoott i
.- ) “PHA.3 | Update Emergency / Evacuation Plans "M?Ste'f";}béehf ' 07/31/2013—
j
& -PHA.4 | Pressurization of new control room (Tracy Clem) M.Steinbach 7 07/312013
PHr- (| Enter PHA i Achon iems in Lyny ¢ . ity afore. 2(39/13
Py, Py b s f £ L .
7 YA e enliv ¢ v altd %’
dﬂfé ety Gt Al -
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MOC APPROVAL FORM LA
— - i
originator: J: Cace.a 72,/ wocre, 2SS OXFYH
MOC Packet Completeness Verification Review

Title/Position . Verification Revielv Signatures Date
Drafting Tech, or Designee Kt £ ﬂ4’ /- 253- /3
MI Coordinator, or Designee ) iﬂ_ j/{/[/_,/ ‘- 2,6.._('}
Maintenance Tech from appropriate area B b FE (2
Operator from affected area W ﬂ ;,/u.—g, ; / / 2.3 /! 3
Area Training Contact, or Designee ' / 754 / 1'3

siguns gnlnd irhr Ta Igl&mmﬂioﬂ of MOC(I ’ A

Title/Position Authorizing Signatures

Date
Area Manager, or Designee
Ve

(Operations Representative Assignee:

Engineering /Maintenance Manager or \\ M / 54 (
Designee S] { L : \3

(Electrical Engineering Review: -

Sreve FPawlal ) A@M/ /‘/!2‘“//11
Health and Safety Manager or /o . 5 _
Designee 7//4 7}%’%)&% (."/{k G\;/é’ // %

(PSM Coordinator Review

Operations Manager or Designee

Environment Manager or Designee

Plant Managers Review
(as requested by any of the Authorizing signers)
Title/Position Review Signature Date

Plant Manager or Designee

VERIFICATION OF MOC CLOSURE

By signing below:
1 The Originator of this MOC confirms that all action items have been completed & that equipment/documentation in this change is set to start up.
2. The Engineering/Maintenance Manager has completed and attached the MOC — Closure Checklist.

MOC closure requires the Originators Signature, and that of the Engineering/Maintenance Manager

MOC Originator: Date:
Engineering/ Maintenance Manager: Date:

MANAGEMENT OF CHANGE - CLOSURE CHECKLIST

EHS-F-041 Distribution Date: 09/24/2012 Page 5 of 6
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Prior to MOC Being Closed By ETA

This Form MUST BE completed by the Engineering/Maintenance Manager, and attached toMOC" '

(WANIEEY S

Originator: T, Coceia tar s

1. What Type of Management of Change?
Permanent MOC
Emergency MOC

Returned to Original Service?
| ves | NO

[ ] Temporary moc

Retumed to Original Service?
| | Yes | NO

2. PHA. completed. (HAZOP, Safety Review, Independent Review)
YES

NO

N/A

YES
NO
N/A

4. Documentation illustrating changes included in MOC package? (marked-up drawings, efc.)
YES

NO

N/A

5. Referenced Drawings Updated?
YES

NO

N/A

6. All applicable documentation has been updated to reflect changes?
YES

NO

N/A

7. All training has been completed.

MOC No. /50 5/

3. Documentation included in file or referenced, which verifies affected change has been communicated to all effected parties?

YES
NO
N/A
'Management of Change' Audited By:
Title:
Signature: Date:
EHS-F-041 Distribution Date: 09/24/2012 Page 6 of 6
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I_ FLINT HILLS .
resources:® PSM and RMP Process Hazard Analysis

FHR FACILITY SITING CHECKLIST

Note that the FHR Facility Siting Checklist questions may be entered into the PHA software.
1. All the questions shall be considered and evaluated by the PHA Team.
2. If no significant hazard was identified:

a. The appropriate response (Y / N / N/A) should be indicated in the Response column.

b. Any appropriate notes or comments should be recorded in the Comments column.
Because there was no Identified Hazard (Finding), there would be no need to record
existing safeguards or risk rank the hazard, although the safeguards may be recorded
if discussed and captured during the review.

3. If a potential hazard was identified:
a. The appropriate response should be indicated in the Response column.
b. The Identified Hazard (Finding) should be recorded in the Comments column.

c. Determine if the hazard has already been addressed within the HAZOP nodes or
other checklist question. If so, document that the hazard has been addressed and
reference where in the Comments column (note that reference to a specific nodes
may not be needed or practical). If not, continue.

d. The current/existing safeguards should be recorded in the Comments column.

e. The PHA Team should qualitatively assess the potential consequences and likelihood
against the existing safeguards to determine the risk using FHR’s risk matrix. The
general nature of the questions makes it more difficult to evaluate and characterize
the potential consequences and likelihood. Because this is a qualitative assessment
it is not necessary or possible to be exact or precise. The PHA Team should strive to
reach consensus on a reasonable consequence and likelihood based on their
experience and expertise. Additional experts may be called upon to help reach
consensus. A more detail assessment may be recommended if warranted by the
potential risks.

f. If no residual risk exists for the Identified Hazard, then a note should be added to
indicate existing safeguards are considered adequate.

g. If aresidual risk exists for the Identified Hazard, or the risk could not be properly
evaluated with the existing information, the ldentified Hazard should be marked as a
Finding that requires additional evaluation and potential risk reduction.

EH&S Management System Revision 2, April 2011 Page 1 of 12
Paper copies are uncontrolled. This copy valid only at time of printing. PS Owner: Joe Chandler
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

Siting checklist completed for new control rooms installation @ Peru facility.

Question i Comments
A. UNIT LAYOUT (SPACING BETWEEN PROCESS

COMPONENTS) AND LOCATION OF UNIT /
FACILITY RELATIVE TO NEIGHBORS

1. Has there been any new construction in the areas around the Identified Hazard (Finding):
facility that might change the RMP off-site consequences (new
public receptors)? List Existing Safeguards:

Risk (qualitative assessment):

2. Are operating units and the equipment within units spaced to Y Identified Hazard (Finding):
minimize potential damage from fires or explosions in adjacent
areas? Are vessels containing highly hazardous chemicals located List Existing Safeguards:
sufficiently far apart? if not, what significant process hazards are
introduced? Are the ends of horizontal vessels facing away from Risk (qualitative assessment):

personnel areas, occupied buildings, control rooms, and critical
equipment? Can adjacent equipment or facilities withstand the
overpressure generated by potential explosions (reference facility
siting study)? Can adjacent equipment and facilities (e.g., support
structures) withstand flame impingement or radiant heat

exposures?
3. Are large inventories or release paints for highly hazardous Identified Hazard (Finding):
chemicals located away from public access roads and vehicular Yes S
traffic within the plant? When provisions have been made for List Existing Safeguards:
relieving explosions in process components, are the vents directed ] o
to a safe location away from personnel and critical equipment? Risk (qualitative assessment):
4. Are HHC handling equipment located outdoors? Where indoors, NA Identified Hazard (Finding,):
are there adequate safeguards to protect people working in and -
around the buildings or structures? List Existing Safeguards:
Risk (qualitative assessment):
EH&S Management System Revision 2, April 2011 Page 2 of 12
Paper copies are uncontrolled. This copy valid only at time of printing. PS Owner: Joe Chandler
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

g Response
Question (Y/N/NA) Comments
5. Do vents, drains, sewers, and relief valves discharge to safe Identified Hazard (Finding):
locations? Consider proximity to heat sources, open flame,

furnaces, buildings, shelters, evacuation routes, walkways, roads,
pressure vessels, piping, pipe racks, chemical storage, cylinders,
bottles, totes, and HHC inventories. For atmospheric vents, are Risk (qualitative assessment):
flammable materials, liquids and gases, in relief discharge
equipment (e.g. longer discharge piping, atmospheric stacks,
blowdowns, etc.) handled safely (i.e., vented or drained to safe
locations)?

List Existing Safeguards:

NEP Compliance Guidance from CPL 03-00-010 concerning relief

devices that discharge to atmosphere:

= Are there negative affects on employees or other equipment
that could cause another release (“domino effects") of
hazardous materials/HHC?

=  What presumptions or assessments exist to support that there
will be no negative effects of an atmospheric release of
hazardous materials/HCC?

= Are employees near where relief devices discharge, including
downwind locations (e.g., on the ground, on platforms on
pressure vessels in the vicinity of elevated relief devices, etc.)?

=  Could a release from a relief device cause a release from
other equipment, or could other nearby equipment affect the
release material (e.g., a furnace stack could be an ignition
source if it Is located proximate to an elevated relief device that
is designed to relieve flammable materials)?

Part of the employer's PHA team’s evaluation, after it identifies the

locations of open vents, is to determine if employees might be

exposed when hazardous materials are relieved. If the PHA team

concludes that a current and appropriate evaluation (such as the

use of dispersion modeling) has been conducted, the evaluation

could find that the vessels/vents relieve to a safe location. If the

PHA team determines that this hazard has not been appropriately

evaluated, the PHA team must request that such an evaluation be

conducted, or make some other appropriate recommendation to

ensure that the identified hazard/deviation is adequately

addressed.

6. Are workers in adjacent units protected from all of the following, Identified Hazard (Finding):
and are workers in this unit protected from the effects of adjacent ) .
units or facilities for all the fallowing: List Existing Safeguards:

- releases of highly hazardous chemicals? : o
) . ) Risk (qualitative assessment):

- toxic, corrosive, or flammable sprays, fumes, mists, or vapors?

- thermal radiation from fires (including flares)?

- overpressure from explosions?

- contamination from spills or runoff?

- transport of hazardous materials from other sites?

7. Are there safe exit routes from each unit and process area? Does Identified Hazard (Finding):
there appear to be enough landings, ladders, and stairs to properly ) o
access equipment and provide for evacuation in emergencies? List Existing Safeguards:

Risk (qualitative assessment):

EH&S Management System Revision 2, April 2011 Page 3 of 12
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

Response
Question 5 v Comments
8. Has equipment been adequately spaced and located to safely Identified Hazard (Finding):
permit anticipated maintenance (e.g., pulling heat exchanger
bundles, dumping catalyst, lifting with cranes) and hot work? Does List Existing Safeguards:

the spacing and location present a significant process hazard?
Risk (qualitative assessment):

9. |s there adequate access for emergency vehicles Identified Hazard (Finding):
(e.g., fire trucks and rescue vehicles)? Are access roads free of ] -
the possibility of being blocked by trains, highway congestion, List Existing Safeguards:

spotting of rail cars, etc.?
Risk (qualitative assessment):

10. Are access roads well engineered to avoid sharp curves? Are Identified Hazard (Finding):
traffic signs provided? Are driving, parking, and process areas Yes
where vehicles, forklifts, and mobile equipment can fit clearly List Existing Safeguards:
marked with signs, lines on pavement, guardrails, posts, and/or
other barriers? Are the signs, lines, and barriers sufficient to Risk (qualitative assessment):

protect process equipment and piping from vehicles and lifting Will change traffic route for
equipment? Are vehicle barriers installed to prevent impact to s
critical equipment adjacent to high traffic areas? large vehicles

11. Is vehicular traffic appropriately restricted from areas where Identified Hazard (Finding):

pedestrians could be injured or equipment damaged? Are piping

and equipment protected from vehicles, forklifts, and other lift List Existing Safeguards:
equipment/operations? Are small-bore lines (<1") and fittings

protected from external impact and reinforced when in a service Risk (qualitative assessment):

where they experience vibration?

12. Are cooling towers located such that fog that is generated by them Identified Hazard (Finding):

will not be a hazard? Yes
List Existing Safeguards:
Risk (qualitative assessment):
13. Is the unit, or can the unit be, located to minimize the need for Y Identified Hazard (Finding):
offsite or intra-site transportation of hazardous materials? es s
List Existing Safeguards:
Risk (qualitative assessment):
14. Could specific siting hazards be posed to the site from credible N Identified Hazard (Finding):
external forces such as high winds, earth movement, and utility

failure from outside sources, flooding, natural fires, or fog? List Existing Safeguards:

Risk (qualitative assessment):

15. Are pipe bridges located such that they are not over equipment,
including cantrol rooms and administration buildings?

Identified Hazard (Finding):

i
(0]
w

List Existing Safeguards:

Risk (qualitative assessment):

16. Where applicable, are safeguards in place to protect high Identified Hazard (Finding):

structures against low flying aircraft? Yes
List Existing Safeguards:
Risk (qualitative assessment):
EH&S Management System Revision 2, April 2011 Page 4 of 12
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FHR Facility Siting Checklist

PSM and RMP Process Hazard Analysis

Question

Response
(Y /N/NA)

Comments

17.

Are appropriate security safeguards in place (e.g., fences, guard
stations)?

Identified Hazard (Finding):

Add fencing near pilot
building

Risk (qualitative assessment):

B. LOCATION OF CHEMICAL INVENTORIES
1. Are large inventories of highly hazardous chemicals located away Yes Identified Hazard (Finding):
from the process area?
List Existing Safeguards:
Risk (qualitative assessment):
2. Is temporary storage provided far raw materials and for finished ldentified Hazard {Finding):
products at appropriate locations (e.g., chemical cylinders and ) -
totes, additive pallets)? Are the inventories of highly hazardous List Existing Safeguards:
chemicals held to a minimum especially in process areas?
Risk (qualitative assessment):
3. Where applicable, are reflux tanks, surge drums, and rundown Yes Identified Hazard (Finding):
tanks located in a way that avoids the concentration of large o
volumes of highly hazardous chemicals in any one area? List Existing Safeguards:
Risk (qualitative assessment):
4. Where applicable, has special consideration been given to the Identified Hazard (Finding):
storage and transportation of explosives? i -
ist Existing Safeguards:
Risk (qualitative assessment):
5. Have the following been considered in the location of material Identified Hazard (Finding):
handling areas:
—  fire hazards? List Existing Safeguards:
- location relative to important buildings and off-site exposures? Risk (qualitative assessment):
— safety devices (e.g., sprinklers)?
—  slope and draining of the area?
C. LOCATION OF LOADING / UNLOADING AND
STORAGE FACILITIES
1. Was the area(s) designed with spill control, drainage direction, Identified Hazard (Finding):
destination, and/or treatment capacity? Yes Saoouarg.
List Existing Safeguards:
Risk (qualitative assessment):
2. Are materials segregated by storage, dikes, sumps, drains, sewers, Identified Hazard (Finding):
waste etc.? Is there adequate segregation of materials that are )
incompatible that if mixed could lead to a significant release of List Existing Safeguards:
event?
Risk (qualitative assessment):
EH&S Management System Revision 2, April 2011 Page 5 of 12
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

: Response
Question (Y/N/NA) Comments
3. Are tank service changes governed by an MOC process? Identified Hazard (Finding):
List Existing Safeguards:
Risk (qualitative assessment):
4. s the area labeled with unloading spots when different materials Identified Hazard (Finding):
are handled?
List Existing Safeguards:
Risk (qualitative assessment):
5. Are grounding/bonding equipment in place to protect against static Yes Identified Hazard (Finding):
discharges and is the equipment periodically inspected? -

List Existing Safeguards:

Risk (qualitative assessment):

D. LOCATION OF ENGINEERING, LAB,
ADMINISTRATION, OR OTHER BUILDINGS
AND STRUCTURES

1. Are all buildings and structures adequately protected by separation
or building construction from HHC inventories and release points?
Are administration buildings located away from inventories or List Existing Safeguards:
release points of highly hazardous chemicals?

Identified Hazard (Finding):

i
[0}
w

Risk (qualitative assessment):

Identified Hazard {Finding):

Need to update emergency
plans

Risk (qualitative assessment):

2. Has any building accupancy increased since the last PHA? Have
these changes been evaluated including the technical basis, safety
and health impacts, and emergency plans updated as needed?

.<
[0}
w

3. Have buildings or trailers been added or moved? Have these Identified Hazard (Finding):
changes been evaluated including the technical basis, safety and

health impacts, and emergency plans updated as needed? List Existing Safeguards:

Risk (qualitative assessment):

4. Have there been process changes that might present a hazard to Identified Hazard (Finding):

buildings, trailers, temporary structures, pipe-racks, or HHC

inventories? Have these changes been evaluated including the List Existing Safeguards:
technical basis, safety and health impacts, and emergency plans
updated as needed? Risk (qualitative assessment):
5. Has the hazards associated with the location of equipment on the Y Identified Hazard (Finding):
roof of buildings (e.g. HYAC equipment) been evaluated? es
List Existing Safeguards:
Risk (qualitative assessment):
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FHR Facility Siting Checklist

PSM and RMP Process Hazard Analysis

Question it Comments
6. Can building ventilation system(s) prevent air ingress or air Identified Hazard (Finding):
movement within the building? Are there hydrocarbon and/or toxic Contact Tracy Clem for
detectors that shutdown the fresh air intake? Does the building clairification
have a pressurization system? Are there procedures or process to
purge supplied air at restart? Risk (qualitative assessment):
7. Is there a back-up air system (breathing air or similar)? Is there Identified Hazard (Finding):
sufficient bottled air for the building occupancy load? Are these Contact Tracy Clem for
regularly inspected to verify ready for use (adequate air, mask, clairification
hoses, etc.)?
Risk (qualitative assessment):
8. Are indoor safety control systems such as sprinklers and fire walls Yes Identified Hazard (Finding):
provided in buildings where personnel will frequently be located, ) o
such as control rooms and administrative buildings? List Existing Safeguards:
Risk (qualitative assessment):
9. Are workers in buildings (or their escape routes) protected from all Yes ldentified Hazard (Finding):
of the following:
- toxic, corrosive, or flammable sprays, fumes, mists, or vapors? List Existing Safeguards:
e thermal radiation from fires (iﬂcluding ﬂares]? Risk (quaﬁfaﬁve assessmen!)_‘
- overpressure and projectiles from explosions?
- contamination of utilities (e.g., water)?
- contamination from spills or runoff?
transport of hazardous materials from other sites?
E. LOCATION OF THE MOTOR CONTROL
CENTER
1. Is the motor control center (MCC) located so that it is easily NA Identified Hazard (Finding):
accessible to operators in emergencies away from known hazards? -
List Existing Safeguards:
Risk (qualitative assessment):
2. Are circuit breakers easy to identify? Identified Hazard (Finding):
List Existing Safeguards:
Risk (qualitative assessment):
3. Is the motor control center designed such that it could not be an ldentified Hazard (Finding):
ignition source? Are the doors always closed? Is the motor control
center designed and meant to be a safe haven? List Existing Safeguards:
Risk (qualitative assessment):
F. LOCATION AND DESIGN OF CONTROL
ROOMS
1. Is the control room built to satisfy current corporate overpressure Identified Hazard (Finding):
and safe-haven standards? Does the design basis and
construction for the control room satisfy acceptable criteria (e.g., List Existing Safeguards:
the Factory Mutual recommendations)? s a positive pressure ]
maintained in control rooms located in hazardous areas? Risk (qualitative assessment):
EH&S Management System Revision 2, April 2011 Page 7 of 12
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

Question ol Comments
2. Are workers protected in the control raom (or their escape routes) Yes ldentified Hazard (Finding):

from all of the following:

- toxic, corrosive, or flammable sprays, fumes, mists, or vapors? List Existing Safeguards:

- thermal radiation from fires (including flares)? Risk (qualitative assessment):
- overpressure and projectiles from explosions?
- contamination from spills or runofi?

- transport of hazardous materials from other sites?

3. Is at least one exit located in a direction away from the process Ves Identified Hazard (Finding):
area? Do exit doors open outward? Are emergency exists - ) o
provided for multi-storied control buildings? List Existing Safeguards:

Risk (qualitative assessment):

4. Are vessels containing highly hazardous chemicals located Identified Hazard (Finding):
sufficiently far from control rooms? Is the control room located a ) o
sufficient distance from sources of excessive vibration? Are open List Existing Safeguards:
pits, trenches, or other pockets where inert, toxic, or flammable
vapors could collect located away from control buildings or Risk (qualitative assessment):
equipment handling flammable fluids?

5. Were the following characteristics considered when the control Y Identified Hazard (Finding):
room location was determined: ) o
- types of construction of the room? List Existing Safeguards:
- lypes/quantities of materials? Risk (qualitative assessment):

— direction and velocity of prevailing winds?
- types of reactions and processes?

- operating pressures and temperatures?
- ignition sources?

- fire protection facilities?

- drainage facilities?

6. If windows are installed, are they of rigid construction with sturdy Identified Hazard (Finding):
panes (e.g., woven-wire reinforced glass)?

List Existing Safeguards:

Risk (qualitative assessment):

7. Are crifical pieces of equipment in the control room well protected? Identified Hazard (Finding):

Is adequate barricading provided for the control room? Yes
List Existing Safeguards:
Risk (qualitative assessment):
8. Where piping, wiring, and conduit enter the building, is the building Identified Hazard (Finding):
sealed at the point of entry? Have other potential leakage points Yes
into the building been adequately sealed? List Existing Safeguards:
Risk (qualitative assessment):
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FHR Facility Siting Checklist

PSM and RMP Process Hazard Analysis

Question

Response
(Y /N/N/A)

Comments

9. Could any structures fall on the control room in the event of an
accident?

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

10. Is the roof of the control room free from heavy equipment and
machinery (e.g. HYAC)?

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

LOCATION OF MACHINE SHOPS, WELDING

RAIL SPURS, AND OTHER POTENTIAL
IGNITION SOURCES

SHOPS, ELECTRICAL SUBSTATIONS, ROADS,

1. Are likely ignition sources (e.g., maintenance shops, roads, rail
spurs) located away from

—  process sewers, pits, etc.

containing material above its flash point

- release points for volatile substances (both liquid and vapor)?

— vessels containing highly hazardous chemicals or components

Ildentified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

direction and wind velocity, as well as heat potential?

2. Are flares and fired heater systems located to minimize hazards to
personnel and equipment, with consideration given to normal wind

=
E

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

LOCATION AND ADEQUACY OF DRAINS,
SPILL BASINS, DIKES, AND SEWERS

cannot pool?

1. Are spill containments sloped away from process inventories and
potential sources of fire? Do drains empty to areas where material

i
(]
w

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

pockets where inert, toxic, or flammable vapors could collect?

2. Have precautions been taken to avoid open ditches, pits, sumps, or

i
[¢]
%3]

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

3. Are process sewers that transport hydrocarbons closed systems?

<
@
[}

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):

personnel and adjacent equipment from explosion and/or fire
hazards?

4. Are concrete bulkheads, barricades, or berms installed to protect

i
(0]
w

Identified Hazard (Finding):
List Existing Safeguards:

Risk (qualitative assessment):
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FHR Facility Siting Checklist

PSM and RMP Process Hazard Analysis

Question

Response
(Y/N/NA)

Comments

5. Can dikes hold the capacity of the largest tank plus 10%?

Identified Hazard (Finding):

List Existing Safeguards:

Risk (qualitative assessment):

6. Is there a means of access in and out of dikes, pits, etc.?

Identified Hazard (Finding):

List Existing Safeguards:

Risk (qualitative assessment):

. LOCATION OF EMERGENCY STATIONS
(FIRST AID, SHOWERS, EYE WASH, ETC.)

1. Are safety showers/eye wash stations within a safe travel distance
from known hazards (10-second walk or approximately 55 feet)?

Identified Hazard (Finding):

List Existing Safeguards:

Risk (qualitative assessment):

2. Are safety showers heated/freeze-protected/wind-protected as
needed?

Identified Hazard (Finding):

List Existing Safeguards:

Risk (qualitative assessment):

3. Are temporary safety showers and/or eye wash stations (or other
means) made available for temporary operations, maintenance, or

=
E

Identified Hazard (Finding):

activities (e.g. line break and equipment opening) that may present List Existing Safeguards:
a hazard?
Risk (qualitative assessment):
4. Is there a control room alarm for water flow from a safety showeror | [NA Identified Hazard (Finding):
eyewash station?
List Existing Safeguards:
Risk (qualitative assessment):
5. Are first aid stations prudently located and adequately equipped? NA Ildentified Hazard (Finding):
List Existing Safeguards:
Risk (qualitative assessment):
J. ELECTRICAL CLASSIFICATION
1. Is there an electrical classification document? Does the electrical Yes| | /dentified Hazard (Finding):
classification appear correct and complete? Does the electrical

classification adequately reflect the effects of different modes of
operation (e.g., normal operation, maintenance, startup, infrequent
operating modes such as reactor regeneration or operation with a
portion of the system bypassed)? Are Division 1 areas necessary
(if there are any)?

List Existing Safeguards:

Risk (qualitative assessment):

EHA&S Management System Revision 2, April 2011
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FHR Facility Siting Checklist

PSM and RMP Process Hazard Analysis

Question s Comments
2. Have significant changes made since the system was originally Identified Hazard (Finding):
constructed been included in the electrical classification document,
including: List Existing Safeguards:
—  addition of terials?
HERE AERenac Risk (qualitative assessment):
- new sources of flammable gases or vapors?
- new low points (e.g., sumps or trenches) at grade?
- areas that have been enclosed since the system was
constructed?
3. Are all equipment designed for the proper electrical hazardous Identified Hazard (Finding):
area classification and are equipment seals in place including ) o
conduit boxes and conduit seal plugs poured with seal compound? List Existing Safeguards:
Are there adequate controls to ensure that electrically classified ] o
equipment is replaced with equipment of equal or higher Risk (qualitative assessment):
classification?
4. Are boundaries between electrically classified areas physical Identified Hazard (Finding):
boundaries? If not:
~  are the boundaries marked? List Existing Safeguards:
- are wgrkers adeq_ualely informed 0? the b.O‘Undaries of Risk (qualitative assessment):
electrically classified areas and their significance?
5. Are the design and maintenance of ventilation systems adequate, Identified Hazard (Finding):
including:
- safeguards to alert operators when a ventilation system fails? List Existing Safeguards:
- yemilation systems being prope_rly _rnainlaineq and alarms and Risk (qualitative assessment):
interlocks on these systems periodically function-checked?
- adequate maintenance being done to function-check natural
ventilation systems?
- technical basis for design changes to the ventilation system?
- ventilation systems verified to be adequate for new gas or
vapor loads?
K. EMERGENCY RESPONSE
1. Are there hydrocarbon and/or toxic detectors that are maintained Identified Hazard (Finding):
within a calibration and inspection program? Are they adequate to
detect and help mitigate releases in the areas being studied? List Existing Safeguards:
Risk (qualitative assessment):
2. Are isolation valves easily accessible and located away from NA Identified Hazard (Finding):
known hazards (pipe-racks and HHC inventories) if possible? If
located near known hazards, are they adequately protected to List Existing Safeguards:
ensure they function as needed and/or are there alternate means
to isolate or mitigate? Risk (qualitative assessment):
3. Do large HHC inventories (large vessels and columns) have rapid Identified Hazard (Finding):
isolation capability?
List Existing Safequards:
Risk (qualitative assessment):
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FHR Facility Siting Checklist PSM and RMP Process Hazard Analysis

2 Response
Question (Y/N/N/A) Comments
4. Can personnel easily detect leaks/ruptures in the area? Are Yes Identified Hazard (Finding):
process-containing piping or equipment visible so that leaks can be
detected? List Existing Safeguards:

Risk (qualitative assessment):

5. Are fire equipment (hydrant, monitor, and deluge valves) and other ldentified Hazard (Finding):
emergency services located at ground level, without obstructions . ;o
which could interfere with hand-on operation? List Existing Safeguards:

Risk (qualitative assessment):

6. Are fire equipment (hydrant, monitor, and deluge valves) and other | [Ygg ldentified Hazard (Finding):
emergency services located away from known hazards, pipe racks,
and HHC inventories that might present a hazard to employees List Existing Safeguards:

operating the fire equipment?
Risk (qualitative assessment):

7. s fireproofing insulation where required on process piping, Identified Hazard (Finding):
equipment, critical controls, cable trays, critical utilities, and support
structures installed; regularly inspected per Ml program and List Existing Safeguards:
procedures; and in good condition? s fireproofed equipment
adequately protected from or routed away from pumps and Risk (qualitative assessment):

compressors and other known hazards where seal fires could
damage them?

8. Have all sources of ignition been eliminated or controlled? Are Identified Hazard (Finding):
there any ignition sources such as flares or hot oil heaters . -
(continuous, accasional/intermittent, and uncontrolled) within List Existing Safeguards:

250 feet of likely release points (e.g., vents, drains, etc.)?
Risk (qualitative assessment):

This information was reviewed and discussed by the PHA team and the notes compiled by:

Name: [Dave Schmitz | Date: [10/4/2012 |
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FLINT HILLS RESOURCES CHEMICAL INTERMEDIATES, LLC.

PILOT PLANT CONTROL ROOM
PERU, ILLINOIS 61354

501 BRUNNER STREET

LEGEND

DESCRIPTION

BUILDING INFORMATION:

USE GROUP CLASSIFICATHON: =
COMSTRUCTION TYRE:
ACTULL FLOOR AREA: [1
TOTAL: ——=5F

ACTUAL BUILDING HEIGHT:

OPEM PERIMET "+ MSTANCES:

NORTH

EAST

WEST

SOUTH =

=R

% OPEN PERMETER= ®100 =
% TABULAR ARCA INCREASE- =

AREA MODIFICATIONS:
% OF ALLOWABLE TABULAR AREA
% REDUCTION FOR HEIGHT
% INCREASE FOR OPEW PERI
% WCREASE FOR AUTOMATIC SPRINKLERS

EE R

non

TOTeL = %00 =
ALLOWABLE FLOOR AREA PER FLOOR:
- Bl

ALLOWAHLE BUILDING HEIGHT

INCRE ASED ALLOWABLE FLDOR AREA:
WOT REQUIRED {ACTUAL LESS THAN ALLOWABLE)

OCCUPANT LOAD: WA
(MORMALLY UMDCCUPIED) =

REQUIRED EXITS PER FLOOR: REQUIEED
MINGUM EXIT DOOR MDTH; INCHES
LENGTH OF EXIT ACCESS TRAWEL: REQUIRED
FIRE SEFARATION ASSEMBUES RATINGS: Al
EXTERIOR WALLS LOAD BEARING — HOUR
(EXTERID™ &' LS NON-LZAD BLARING ~ HOUR
[l - - HOUR
> 5 TOIE — HOUR
> 10" 10 3¢ — HOUR
> 30 - HOUR

UOORS
- HOUR
— HOUR
— HOUR
- HOUR
= HOUR
~ HOUR

DESIGN LOADS:

ROOF LIVE LOAD — BsF

SHOW LDAD - PSF

ROOFING/FRAMING /MECH DEAD LDAD —_BSF

TOTAL LOAD - PSF
ABBREVIATIONS:

HP. - HIGH POINT

LP - LOW POMT

FF. = FINSHED FLOOR

QH - OVER HANG

F.D. . FLOOR DRAMN

co - CLEAN OUT

o5 = DOwN SPOUT

GB - GLASS BLOCK

M. = MASONRY OPEMING

RO, - ROQUGH OPENING

VTR = VENT TO ROOF

P, ~ FAN MR INTAKE

TOC - TOF OF CONCRETE

TOW - TOP _GF WALL

B.OW = BOTTOM OF WaLL

F.RP, - FIBERGLASS REINFORCEMENT PLASTIC

FLINT HILLS RESCURCES CHEMICAL INTERMEDIATES. LLC.
ml BRUNNER STREET. PERU, IL B1354
H: (B15) 224-1525 FAX: —-—

F'HOJEC ARCHITECT/ENGINEER

AL MEECE ENGIMEERING, INC.
760 S BROAOWAY, P.O. BOX 158, DAL CITY, IL 60416
BI5-631-2727 FAN B15-634=2739

GENERAL CONTRACTOR:

ELECTRICAL CONTRACTOR:

PLUMBING CONTRACTOR:

MECHANICAL CONTRACTOR:

STATEMENT OF COMPLIANCE:

1 HAVE PREPARED, DR CAUSED TO BE PPEDLEED UNDER 8%
DIRECT SUPERWSICN, THE ATTACHFD PLANS AND
SPECIFICATIONS AND STATE THAT, T0 THE BEST OF MY
KNOWLEDGE AND BELIEF AND TO THE EXTENT OF WY
CONTRACTUAL OBLIGATION, THEY ARE IN COMPLIANCE WITH

THE EMVIRDMMENTAL BARRIERS ACT (410 IL ©5 23] AND THE “-_» g ot o e
ILLINGIS ACCESSIBILITY CODE {71 ILL. ADM. CODE 404). “’T._»a_ FLINT HULS BESCRRCES CHENICA, WILRMEDUTES, LLC
SIGNED: | FACILITES SITING PROJECT
| ARCAITEET 1 1 A, ™ | TITLE SHEET
T
ILLINGIS LICENSE NO *u%;r? ":E’,,.,En EI%ST FLANT COMTROL RD?!.:
DATE T e 2012-152-C0-09.dwg |
e i 2012-162-00-00 |

GENERAL NOTES:

1.

ALL WORK SHALL CONFORM TO PROJECT
SPECIFICATIONS & DRAWINGS, INTERMATIGNAL BUILDING
CODE {IBC 2003 AS ADOFTED BY THE CITY OF PERU,
1L}, ANO ALL OTHER APPLICABLE STATE AND LOCAL
CODES.

ALL PLUMBING WORK SHALL CONFORM TO THE ILLINOIS
STATE PLUMBING CODE, 2004

ALL ELECTRICAL WORK SHALL CONFORM TO THE
NATIONAL ELECTRICAL GOOE (NEC) 2005

ALL FIRE PROTECTION WORK SHALL COMFORM TO NFFPA
13.

ALL HVAC WORK SHALL CONFORW TO THE
INTERMATICNAL MECHANICAL COOE (2003) AND
SMACNA LOW PRESSURE DUCT CONSTRUCTION
STANDARDS.

ALL WORK SHALL CONFORM TO ALL CURRENT LOCAL
LODES & ORDIMANCES.

CONTRACTOR SHALL FIELD VERIFY ALL DIMENSIONS,
CLEARANCES, AND ELEVATIONS PRIOR TO START OF
CONSTRUCTION.

SCHEDULE OF DRAWINGS

Number RAev. Title
202-162-C0-09 | © CMIL — TITLE SHEET
I012-162-C0-10 | © ML — SITE PLAN
z-162-C0-11 | © CIVIL — LOCATICN PLAN
2012-162-C0-12 o CvIL — WEST ELEVATION & HR, DETALS
2012-162-CD-13 | © CIVIL — NORTH ELEVATION
2012-162=C0=14 | O CIviL = SECTION
2012=162-CD-15 | O CIVIL — FOOTING & FOUNDATION PLAN
2012-162-CD-154| 0 CIVIL — BUILDMIG ANCHOR PLAM & DETAIS
2012-162=CD-16& a EVIL = CONCRETE /SITE WORK DETALS
2012-162-CD-17 a CIL — CONCRETE DETALS
2M2-162-ED=02 | O ELECTRICAL - GROUMDING PLAN & DETAILS
20M2-162-PD-02 o FIPING — UNDERGROUND PIFING FLAN

EARTH
GRANULAR FILL
COMCRETE
COMCRETE BLOCK
BRICK

STEEL

STONE

ROUGH LUMBER
FINISHED LUMBER
PLYWOOD
CERAMIC TILE
BATT INSULATION
FIGID INSULATION

AN
2/

PILOT PLANT
CONTROL ROOM SITE

DETAIL R SECTION NO.
DETAIL MARK

DRAWNG 0. DETAL R

SECTIDN APPEARS ON

SECTION MARK

ELEVATION MARK

LD TOR CONSTRUCTON
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75 PSF

FLINT HILLS RESOURCES

PERU IL.

PILOT PLANT CONTROL ROOM
B=BUSINESS

B=480 SQ.FT.

VB
NEW FIRST FLOOR=480 SQ.FT.
NO
NO

NO
DUE TO BLAST RESISTANCE REQUIREMENTS,
DOOR OPENING FORCE WILL EXCEED ADA
CRITERIA

480 SQ.FT. @ 100 SQFT,

[PERSCON=4 PERSON

2 BOTTLED DRINKING WATER IS REQUIRED K e
1210212 IT SHALL BE PROVIDED ON SITE BY OTHERS s 3

s s ki 3. WHEN SERVICE SINK IS REQUIRED IT SHALL BE F 7 omaests %
ELECTRICAL PANEL SCHEMATIC/ LOAD ANALYSIS/ LEGEND 1200212 PROVIDED ON SITE BY OTHERS. = UCEMSED ¢ =

= STRUCTURAL | 5
ELECTRICAL POWER PLAN 1210212 T % enamven 4 S

2 oF
ELECTRICAL LIGHTING FLAN 12002112 ) s O
5,5 OF LN
COMMUNICATIONS LAYOUT 12002112 (T “‘»2-
REFLEGTED CEILING PLAN 1200212 f E E 9
THIS 18 A PROPRIETARY DOCUMENT CONTAINING
1210212 INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MECHANICAL DUCTWORK AND REGISTER LAYOUT l H U NT E H INTELLECTUAL PROERTIES OF HLNTER SULONGS
MECHANICAL DUCTWORK CROSS SECTIONS 12102112 ISGLOSED, OR USED TO MANUFACTURE WITHOUT
MANAGEMENT.
MECHANICAL DUCTWORK DETAILS 12002112
MECHANIGAL EQUIPMENT SCHEDULE AND DUCT DETAILS 1200212 " FLINT HILLS RESOURCES
AIR FLOW DIAGRAM, SCHEDULES AND SEQUENCE OF OPERATIONS 1200212 I PILOT PLANT CONTROL ROOM
FLINT HILLS DRAWING INDEX
—— RESONACER
BY DATE
DRAWN: LM BI0712  sCALE: N.T.S.
CHECKED: JD 8/07/12 JOB. No. 1342
- - - : - - | ENGINEER: -
N y 1210112 | ISSUED FOR CONSTRUCTION B o [ BV |
g APPROVED: G-01 0
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The structure will be designed to withstand a 5.0-PS1 Peak Free Field ovempressure and &

Design Paremeteryt

200 millisezond durtion with the criteria for ASCE "High Response” in sccordance with ASCE 2010
Publication “Design of Blast Resistant Buildings in Petrochemical Facilities", Second Edition.

Size: 12 Wide x &0 Long x 11" 9" High (nominal) complete with the following featueres:

On UM seri
STEEL STRUCTURE:

4 EA

2EA

TEA
1 EA
2 EA
I EA
1Ea

| EA
| EA

Baac: Perimeter, HSS a6 tube, ASTM AS00 Grade-B with HSS 6 x2 joists (@ 24" O.C.

Colurms: HSS 6% 6 tube, ASTM AS00 Grade-B.

Roof: Perimeter, HSS 6 x 6 tube ASTM AS00 Grade-B with C6 x 105 joists @ 24° O.C.

Siding: 10 Gauge Plate, ASTM A1011-36 with 3 112" crinp profile

Bettom: 12 Gauge Flat Plate, ASTM A 1011-36.

Roof: 12 Gauge Flat Platc, ASTM A 1011-36,

Top lifting padeyes each module

Esterior finish as follows:

+ Commercial Blast

= Prime cost of 2-4 mil epoxy

= Top eoat of 3.5 mil polyurethane, Color THD

Mote: Paint color fo match the naintenance building & goard house, per client’s request previous job.
ELOOR:

Decking: Single layerof 1 /8" plywood Sturd-I-Floor, installed perpendicular to the structural joist system.
Floer Insulation: R-19 Kraft ficed fiberglass and | 1/27 semi-rigid insulation for thermal break. Combined R-23.2
Vapor Barrier; § mil palyethylene

Covering: VCT 18" x 12" x 12" commercinl grade floor tik, Armstrong No. 51904 "TBD"

Base: 4" vinyl cove base throughout, Color. *Dove Gray®.

PERIMETER INTERIOR WA LLS:

Framing: Steel studs, 67 x20 gauge @ 16" O.C. and 20 gauge, formed top and bottomtrack, 7 117 ceiling height.
Wall Covering: 87 viny] covered gypsum with matching battens, type X, "TBD™.

Wall Insulation: R-15 Krafl faced fberglss,

Vapor Bamler 6 mil polyethylene

EARTITION WALLS:

Framing: Sleel studs, 3 578" x 20 gauge @ 167 O.C. and 20 gauge formed top and bottemmack, 7 117 ceiling height.
Wall Covering: S5 vinyl covered gypsum with matching batrens, type X, "TBD".

Interios Insulation: R-13 Kmft faced fiberglnss.

BOQOF:

Ceilng: Suspended acoustical, mincrl fbes, fissure pater, X' x 2 grid, CenainTeed " Baroque™.

Reof Insulation: R-30, Rigid foum Owens Coming Fermulsr 250 and 27 semi-rigid insulntion boand; combined R-387
Sub Ceiling: 112" Gypsum

Vapor Bamer: 6 mil palyethylene

Exterior: 367 x 807 Steel remforced 5.0 %81 Blast Rated, with extra heavy duty hinges, keyed lever latchset,
HD hydraulic door closer, panic push bar and drip cap. (Ergonomic Handle)

Eaetior Door Vision Panels: 7 1427 « 7 12" 378" laminated gafety glazing

Nameplates: 4” x6" engraved stainless steel mounted one at each exerior door

Interior 36% x 807, prefinished, solid core, metal fame

Hardware: Privacy kverlatchsets

Hardware: Passage kever laichsets

WINDOWS:

Esterior: 367 x 30 5.0 PSI rated, faed non opersble

PLUMB, 1]

Supply: Cross-Enked polyethylene (PEX) piping ¢f/w crimped fiings and shut offs at all fidures

DWV: PVC, Sch 40, mulliple dischargs points, Extemal "M ANIFOLDS BY OTHERS™

Water Clogets: Elongated tank type, rear discharge wiopen front seat.

Lavatory: 20" x 17" vitreous china in vanity base cabinet, plastic limenate top sud surface finksh,

Calor. "Dove Gry”, with insulated supplics and trap.

ELECTRICAL: (Continued)
7 EA Lighting: Fluosescent, 7' x 4, two (2) tube lay-in troflers, 32 Watt T-8 lamps, electronic dimming ballasts and acrylic diffuser
1 EA Lighting: Fluorescent, 7 x 2, two (2} tube lay-in troffers, 17 Wate T-8 lamps, electronic dimming ballssts and acryfic diffuser
2 EA Lighting: Exerior weather resistant 150W LED
I EA  Photo Cell: Exterior weather resistant, rated for Class 1 Division 2 hcmms
0 Bh bighti sistani SOV buiding
2EA Ug,lnma: /Exit combination, i i dunl hend kamps, lead-caleiem %) ninute batlery backup
21 EA Receptacles: NEMA 5-20R, 120 Violt, 20 Awp, duples with white cover plate
2 EA Receptacies: NEMA s-;m. 120 Vo, 20 Arrp, GFCI duplex with while cover plate
Mate: All pracles, except at ps. 1o be mounted at 187 AFF.
| EA Receptacie: NEMA £:20R, 120 Voh, 20 Amp, mounted adjacent to HVAC systems, GFCI
1 EA  Waier Hearer Rocopiacic: NEMA L6-0R, 120 Voll, 30 Anp, single, with stamless sieel cover plate
6§ EA  Swirches: Single polke toggle, 120 Volt, 20 Amp, with white cover plate
2 EA Switches: Three way toggle, 120 Voli, 20Amp, with white cover plate.
All switches to be mounted at 48" AFF.
14 EA Data/Phone bowes: 4" x4” junetion boxes widd® EMT stubbed into the ceiling cavity, Mounted @ 13" AFF,
5 EA Junction Box £ x4" widd" EMT stubbed into the ceiling uvly‘fnlch:nl provided and install fire protection equipment, Mnum.chED’ AFF or as poted.
2 EA Grounding: 3" x 3" x 1/4" stainkss steel pads welded to opp for field far elient ling lugs.

COMMUNICATIONS:
14 EA Modtap RI45-5638 duplex jacks euch with (1) jack for vaice and (1) jacks for LAN wired with CAT Se plenum rated cable
1 EA Esterior Pull Boxwibackplate, NEMA 4, 66" 28"
+EA Irterier Geeremivations Fion

O EA Smok 320 Vili-with-neschible-ale -bottory-ook-op
O BA Blrobes Ml Candela ind i G- heedak Serbes ZRE 24OV ER.
T -4 Throup
MeisClinat e " vl ed-and-sotled-Final ansilsiabuath
ey r T
P To-ghutd o sabauaha
@ B 5

2 EA Fire Extinguishers: UL JA -208-C Badges Mo, 22435 with Amerex No. 807 wall bracket

Camtrat AL iHent-1 e
0 EA 26,000-)
4 Aotk b =
Eustermdesigmed-for206-236 Volt-43.60-Ha Eleeirieat

= Barnrei Fresidve anper
I EA Thermostat: Programrmable, mounted @ 607 AFF, Honeywell THE2200-002,
Blagt Darmpers: Located at HVAC openings, Enerlech seces ICBL {or equal) size according to opening.
I Lot Supply Duct: Galvanized and insulsted main trunk with flex drops 102 xl‘hrgh volume Idjﬁllbk
lay-in supply registers. Designed in d with SMACNA low
Retum: Via ceiling plnum
2 EA Exhaust Fan: 100 CFM, celling mounted and exhausied 1o exengr, Broan 684,

GAS DETECTION: (Wone Provided)

EURNMISHINGS EQUIPM ENT:
& LF  Work Station Desk Top: 30" decp plastic laminate over plywood subsimie, Color” Dove Gay™
5 LF Work Station Cabinets: Plywood Substrate with plastic laminate surface finish, Color: "Dove Gay™. TBD
45 LF  Kilchen Base Cnbinets: Plywood Substrzie with liminate surface finish with plastic laminate top, and viensil drawers, Color: "Dove Gray". TBD
85 LF Kitchen Wall Cabinets: Plywood Subsirate with plastic iminate surface finish, Calor " Dove Gray". TBD

0 LF BoskShelflad it Tar - " & subat Joe? Do Crapl
R Ly L

E HUNTER

g
'f.-, -(:' aF tL\r\‘&\\‘

T

THIS 15 A PROPRIETARY DOCUMENT CONTAINING
INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MANUFACTURING, L.P, NO PORTION MAY BE COPIED,

\.
't A
e

l, )

1 EA Sink 25" x22", single bowl, stainless steel, wikitchen faucet
| EA  Tankless Water Heater: Point of use, 240 Voht, Berrax SPSSDL DISCLOSED, OR USED TO MANUFACTURE WITHOUT
| EA  Accessories: Single roll toilet lissue dispenser, chrome. WRITTEN AUTHORIZATION OF HUNTER SEMIOR.
| EA Muscellaneous: Exernal plumbing vent MANAGEMENT.
| EA Mlsul.meuul Water valve ﬁrcbenum
| EA Miscell Warer valve fi ice moker FLINT HILLS RESOURCES
I BA l-‘lwrl:hm: 2 PVC wi trap awd. Meeds one hook-up in kitchen for water cooler,
Note; Required plumbing fixtures are ADA compliant, PILOT PLANT CONTROL ROOM
B oo TR T O T FLINT HILLS GENERAL SPECIFICATIONS
0 BA T iy 30 10A 'J ith-std—t sy dbel re lerb‘!n\ ire-deall v-- vl 'y
3O 4wire o d-on buiding ax £, it iy e idad b Flint Hille BY DATE
1 EA Lighting Paneboard: 100 Amp main breaker, 27 Circuit, NEMA | flush rrounted, 208120 Vall, 3@, dvire, 60 hertzsenvice DRAWN: LM 8/07TH2 SCALE: N.T.S.
Raceway: #12-A WG (mnimum) THHN, copper. in Type MC raceway with full ground, concealed. CHECKED: D 80712 JOB. No. 1342
- — - - : —| ENGINEER:
- - |- % - 0 | 120112 | ISSUED FOR CONSTRUCTION ) i [ eV
APPROVED: G-02
NO. DATE DESCRIPTION BY CHKD. NO DATE DESCRIPTION BY CHKD. 0
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4000

101"

1040 et

RES

TYP. FINISH FLOOR DETAIL

,
“,
3
e, &,

\“\'.I " mu,,,

NOTES:

SUPPLY BLAST
DAMPER

RETURN BLAST
DAMPER

LEGEND:

= of ﬂﬂ@ﬂ;ﬂg«gggné cN:al|

. ALL INTERIOR DIMENSIONS ARE TO FAGE OF GYP,
SCHEDWLE.

2 SEE DRAWING A3 FOR DOOR

FLUDRESCENT 2X4 LAY IN 2 TURE
FLUDRESCENT 2X2 LAY IN 2 TUBE
EXIT/EMERGENCY LIGHT WITH BATTERY BACHK-UP

EXTERIOR COMMUNICATIONS JUNCTION BOK HEMA 4

EXTERIOR LIGHT 150 LED

DUPLEX RECEPTACLE, 120V, 20 aMP

GFCI WEATHER PRODF RECEPTACLE, 20 AMP
GFCIDUPLEX RECEPTACLE 120V, 20 AMP

30 AMP TWISTILOCK RECEPTACLE

SWITCH SINGLE POLE, 1200, 20 AW

THREE WAY SWITCH, 120V, 20 AMP

VOICE! DATA DUPLEX JACK, 1 VOICE! 1 DATA RJ45-568 A8
LOAD CENTER

THERMOSTAT

EXHAUST FAN

VENT WITH BIRD SCREEN

PLUMBING VENT PIPE

PHOTO CELL

J-B0X FOR CLIENT PROVIDED AND INETALL
FIRE PROTECTTION EQUIFMENT

E HUNTER

THIS |8 A PROPRIETARY DOCUMENT CONTAINING
INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MANUFACTURING, L P. NO PORTION MAY BE COPIED,
DISCLOSED, OR USED TO MANUFACTURE WITHOUT
WRITTEN AUTHORIZATION OF HUNTER SENIOR
MANAGEMENT.

FLINT HILLS RESOURCES
PILOT PLANT CONTROL ROOM

o, FLINT HilLs
"a,:-}}'k s e RESEIHACES — FLOOR PLAN
s SIE ‘l‘-\"\\\\‘\‘ B DATE
{L;“ ! 1+ DRAWN: LM 80712 SCALE: 1/4"=10"
CHECKED: JD 800712 JOB. No. 1342
- - - ENGINEER: -
. . 0 | 120112 | ISSUED FOR CONSTRUCTION ) k) A B i 5
HNO. DATE DESCRIPTION BY CHKD. NO. DATE DESCRIPTION BY CHKD,
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3 i 7
%MA-I.I. INTERIOR DIMENSIONS ARE TO METAL STUDS, j/‘ /2
2. BEE DRAWING A-04 FOR SECTION VIEWS 1-1,2-2.
T THIS IS A PROPRIETARY DOCUMENT CONTAINING
INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
I H U N E H MANUFACTURING, LP. NO PORTION MAY BE COPIED,
DISCLOSED, OR USED TO MANUFACTURE WITHOUT
WRITTEN AUTHORIZATION OF HUNTER SEMIOR
MANAGENENT
P FLINT HILLS RESOURCES
i PILOT PLANT CONTROL ROOM
FLINT HiLs FLOOR PLAN DIMENSIONS
RESOURCEL
By DATE
DRAWN: LM BI07/12  SCALE: Har=1-0"
CHECKED: Jo BID7/12 JOB. No. 1342
- d . - e : | ENGINEER:
= - - - L] 12001112 | ISSUED FOR CONSTRUCTION JB Jo APPROVED: - A-02 _—_T:
DATE DESCRIPTION BY CHKD. NO. DATE DESCRIPTION BY CHKD. e e
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~PULL STATION —PULL STATION ~PULL STATION
JBOX JBOX JBOX
) 14 2045 1 14 -7 58"
e T — e — "Gu
E I M r _. h
&
) g » 1) o ]
s B 7 T : ! [
T g g !
BE-EE & b ABE—EE pa—4 ~[f sexd > 8 B
L ¥ J b2 b
L X M b M -
ELEVATION "A”
REFERENCE DRAWNG
Al
PULL STATION
JBOX
T
86 5% 14 FERT-3 ,H' e CRTETY {——H—-——-—-—-saw
% i r
E
2 g
2
Ak BB BB -f«—b-—l-ﬂl £
: g

ELEVATION "C*
Ris‘ewucs DRAWING

1342 CONTROL ROOM DOOR SCHEDULE

DESCRIPTION ary.

[EXTERIOR 36°x80" STEEL REINFORCED 5.0 PSIBLAST RATED, WiTH EXTRA
01 [HEAVY DUTYHNGES, KEYED LEVER LATCH SET, HO HYTIRAULE DOOR 2
|CLESER, PANC PUSH BAR, DRIP CAR AND 7 1/2° x 7 1/2° » 10 VISIOM PANEL.

[NTERDR 36780 PREFMNSHED, SOLD CORE, METAL FRAME, WITH PASSAGE 2
LEVER LATCH SET.

ll
I

ER-31 -—J'_h
T
11" CERLING HEIGHT ~—
]
'
B

ELEVATION "B”
REFERENGE DRAVING.

S

=88

— 714" CEAING HEIGHT ——
-2

o

GE1-NBEE15
NE‘.r_D

‘\‘\‘nul r:im;,,{
\\ .

ELEVATION "D"
REFERENCE DRAWING
A

F-10 34"

e 250 —f20 112,
T T

[ qe

i
= 111" CEILING HEIGHT —

3

ELEVATION "E"
TREFERENGE DRAWING
Aar

E HUNTER

THIS IS A PROPRIETARY DOCUMENT CONTAINING
INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MANUFACTURING, LP, NO PORTION MAY BE COPIED,
DISCLOSED, OR USED TO MANUFACTURE WITHOUT
WRITTEN AUTHORIZATION OF HUNTER SENIOR
MANAGEMENT.

fi

o
"mumu\\‘“

FLINT HILLS RESOURCES
PILOT PLANT CONTROL ROOM

112°X 1 1/2° VINYL COVERED 1472 %1 12'VINYL COVERED | p  [NTERIOR 300 FREFIISHED, SOLD GORE, METAL FRAME. WITHPRNACY | 4 ;'.‘ FLINT H ILLS ARCHITECTURAL ELEVATIONS
OUTSIDE OUTSICE CORNERS i Jf S “\. \,'\ REQAUREFA ——
A,
SECTION A-A e 'fm:mn!‘ q’”’)- & GaTE
T O AL WIREORS |+ DRAWN: LM 807112 SCALE: 318"=1-0"
CHECKED: JD B/07/12 JOB. No. 1342

5 : L ENGINEER:

- - - - o 12001112 | ISSUED FOR CONSTRUCTION J8 Jo APPROVED: A_Oa 0
NGO, DATE DESCRIPTION BY CHKD. NO. DATE DESCRIPTION BY CHKD.
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£ "4 1342 TYP. INTERIOR/IEXTERIOR WALL CALLOUT
i 'd NO. DESCRIFTION
‘ 1 ROOF STEEL PLATE
TO UNDERSIDE <] '- 2 R18 FBERGLASE NSULATION TIGHT FIT
JOLEAIHEELNG ; 3 [ CHANNEL ROOF JOISTATZ4"0.C.
q 4 POLYE THYLENE VAPOR BARRER
@ “ E] |2 FEERGLASS SEMHRIGD MSULATION BETWEEN ANGLES
-\ ‘.4 5 |@ANGLE BARS @24 OC.
R <} 7 |[reE" GYPEUM BOARD SUBCELNG
‘4 B LAYN CELNG
“ b 6" STEELSTUDS AT1E OC.
d 1" B8 VINTL FACED TYPE “X° GYPSLUIM BOARD
J 16 KRAFT FACED FBERGLASE BSULA TN, SECUAED 10
‘4 2 |steesnuos
13 FLOOR STEEL PLATE
"‘ r " SEAL VAPOR DARRER TO STEEL TRACK WITH ACOUSTICAL
<] | CALLK
§ ’.4 P p L® 15 |2%4 WOOD SLEEPER 10 FLOOR STEEL JOIST
.‘4 FLOOR & 16 |PLYWOOD SUBFLOOR
E 5 Q.i o @ 17 [1 12 FEEAGLASS SEMMIGD NSULATION
H <] i 18 |Hs5 FLOORJOISTS
< J £
A e 19 |nss
§ ‘4 E @ 20 FNEH FLOOR, 1270127018 VCT
5 ‘( @ PLAN @ __|ROOF 72 |CORRUGATED EXTERIOR METAL SKIN
& .“ 23 |asesTEEL STUDS AT 16 OC.
.1_.‘ TYPICAL INTERIOR 24 [P, R13 KA TFAGED FRERGLASS NSULATEN SECURED
.3 PARTITION fez) 2 |covemase -
SCALE: WT.E - =
< REFERENCE DRAWING: A 02 \_/ 3
‘4 LICENSED =
< graycTuRaL i B
< ENGREER o F
R o
S
® Se
4]
‘\ “
[E] < THIS 1S A PROPRIETARY DOCUMENT CONTAINING
_\ w .‘ ' H U N T E R INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
4] MANUFACTURING, L.P. NO PORTION MAY BE COFIED,
5 \’ B @ ~0 DISCLOSED, OR USED TO MANUFACTURE WITHOUT
B ewseroon | N L WRITTEN AUTHORIZATION OF HUNTER SENIOR
-.:}t \ i MANAGEMENT.
a[ @— p FLINT HILLS RESOURCES
: C '/ ? L PILOT PLANT CONTROL ROOM
@ &/ o FLINT HiLLS CROSS SECTION DETAILS
FLOORDETALL '~/ m e
Fr o DRAWN: LM 8I0TH2  seaLE: 3/4"=1-0"
CHECKED: JD 800712 JOB. No. 1342
ENGINEER: .
- 0 | 120112 | ISSUED FOR CONSTRUCTION I 8| novED: sl ﬁ
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° PLYWODE BACKSMASH WITH
PLASTIC LAATAATE FINES! 0 ALL
EXPOSED SURFACES

JLATIR I PLYWDOD
VEITH PLASTIC LAMINATE FISISH
O AL EXPOSED SURFACES.

W PLYWOOD IACKSPLASH -
WITH PLABTIC LAMINATE PN

1/ PLYWODD WITH FLASTIC
i

F

[

:r— Ti‘:v ——— —lc—-‘r.n-—lr

S|
IRSULATED)

15 FHIGK PAINTED
FUAT IR, BFACKET WELBED AT
EALH CORNER AND BOLTED T0 WALL

T¥P. LAVATORY SECTION
i

B S S e

TYP, COUNTER SECTION
L

T11" CEIUNG HEGHT

o 54" MIN. —
39‘41'—-—.[ Al
—T- 35" MIN, '
wZ 240 ML 2
e 122 T—wuu,— R
(Bn:::m =
g
?D T ?ég R
b L& o
E T2 B I —
: 1 ‘s

TYP, GRAS BAR DETAIL 1 TYP. GRAB BAR DETAIL 2
O

1 SE'Rng‘rUﬂAL

ENGIEER S

THIS IS A PROPRIETARY DOCUMENT CONTAINING
INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MANUFACTURING, LP. NO PORTION MAY BE COPIED,
DISCLOSED, OR USED TO MANUFACTURE WITHOUT
WRITTEN AUTHORIZATION OF HUNTER SENIOR
MANAGEMENT,

FLINT HILLS RESOURCES
PILOT PLANT CONTROL ROOM
ACCESSIBILITY ARCHITECTURAL DETAILS

AT
H
3 4 ey
&
1
R
GRAB BAR
FIG. {8)
CANE HITS POIT 09 Y LON
BEFDAE PERSON HITS ORACT
T,
LEVEL CHANGES. ’

] g o

= e N W AL TOTAL WERCHT WITH 14" BAUILILM VERTIAL

- " CHANGE AT EOGE.

i /i 2 L:‘valé.omummn:uwmmu:nm
wwnie 42t e 3 AR ANREALAEIT: e
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]}
FLuny HiLLs
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CABINET DOOR AND
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THIS IS A PROPRIETARY DOCUMENT CONTAINING
l H U NT E R [ INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
MANUFACTURING, LP. MO PORTION MAY BE COPIED,
DISCLOSED, OR USED TD MANUFACTURE WITHOUT
WRITTEN AUTHORIZATION OF HUNTER SENIOR
MANAGEMENT.
jf“ FLINT HILLS RESOURCES
j ) PILOT PLANT CONTROL ROOM
FLINT HiILLS CABINET DETAILS
RESONRCES"
ay DATE
DRAWN: LM 8/07/12 SCALE: 3/16"=1.0"
CHECKED: Jo 8/07/12 JOB. No. 1342
ENGINEER:
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THIS IS A PROPRIE TARY DOGUMENT CONTAINING
SIDE VIEW NOTE! INTELLECTUAL PROPERTIES OF HUNTER BUILDINGS &
GROUND PLATE é % 1. ALL szosTuust COWFORM TO LATEST AWS 1.1 :‘mm‘fosﬁmg”?:? JSED L'P'-:—?m;%mv:\;cmm?'
S e 2 ﬁm"s% BE PLACED UN A STABILIZED COMPACTED, WRITTEN AUTHORIZATION OF HUNTER SENIOR
LEVEL SURFAGE. MIN. 8% STANDARD PROCTOR COMPACTION MANAGEMENT.
TT FOUNbATION &?EL'TS :ﬂn: n!sno?‘l‘s.ae‘louur';ﬁo-r THE CLIENT
s 3.
o= 7 LAE: s 4. SPACE BETWEEN BOTTOM TUBE AND GRADE SHALL BE. M ELINT HILLS RESOURCES
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LEGEND:

PANEL SCHEMATIC
Smiu]:mmsvol.m.eoumz FLUORESCENT 2X4 LAY IN 2 TUBE
Panel: DQOIIMQIN0
e Sauare < [E]  FLUORESGENT 2X2 LAY IN2 TUBE
. - Er EXITEMERGENCY LIGHT WITH BATTERY BACK-UP
‘Wire | # ) Clreuit Descripion ] [ Bresker | [(Bresker | [ Circult Description H | ire
MTHEN [ 1] WMnin Breaker 1004 2P e o el 30A2P Emax SPSSDL (2| _#IOTHAN O EXTERIOR COMMUNICATIONS JUNCTION BOX NEMA 4
1 3] Il I i i L 4]
I a L 1 b T W A-IF Receptacies (3) 6 | H®)  EXTERIGRLIGHT150W LED
wimMc__ (7] Receplactes (4] 20A-1P S 0 L N 20A-1F Refrigertor 2] ff  DUPLEX RECEPTACLE, 120V, 20 AMP
WiMC | 9] GFCI Receptacies (3] 20A-IF s ool I il AP Receptacles (4] m o GFCIWEATHER PROOF RECEPTACLE, 20 AMP
¥1IMC (11| __ Ederior GFCI Receptacles (1) 0A-1F PO i B Ry 20A-1P Receptacies (4 [z :
HiIMC |13 Receptacles (4) 1041 A_I_ il 204-1F Lighting (TX(1) Eaver. Lip {2)Fans {2} | 14] “ﬁi&&. GFCI DUPLEX RECEPTACLE 120V, 20 AMP
wmc_ [1s] Eterior Light (2) 20417 P | ] - 204-1P Spare [ 16] % 30 AMP TWISTILOCK RECEPTACLE
1174 Space | = | —~ Spacs ML $ SWITCH SINGLE POLE, 120V, 20 AMP
B L e || — S = $av  THREE WAY SWITCH, 120V, 20 AMP
Spai I ) [ Spai [22]
5 Space S | Space ] W,  VOICE/DATA DUPLEX JACK, 1 VOICE/ 1 DATA RJ45.568 A/B
25 Space o Space [ 26 [l LOADCENTER
7 Space S () 0Oy P Spacc |28 | (@  THERMOSTAT
~ ~ Spa [30]
(9] Space e L ey L EXHAUST FAN
B VENTWITH BIRD SCREEN
Load Analysis O3 PLUMBING VENT PIPE
Ckt. LD, | Amp Circult Description (=) PHOTO CELL
11345 1004 Main Breaker Connected Load Calculated Load Factor Circuit Load 1-B0X FOR CLIENT PROVIDED AND INSTALL
24 04 Einan SPSSOL 10,512w 18,5120 1.0 10512.0 [®]  FiRe PrROTECTTION EQUIPMENT
& 204 Receptacles (3] 3x1B0W 5400 1.0 5400
8 04 R’Ih‘ rator [440nw 14400 1.25 1,800.0
[] 04 GFCI Receptacles (3) x| 80w 5400 1.5 G150
10 304 Receptacles (4) Axl Bl 7200 Lo 7200
1 20A Exterior GFC RAI:QE!M:I:S (1} Ll 80w 180.0 1.0 180.0
12 20A Receptacles (4] Ax1 80w T20.0 L0 FHLO
13 200 Receptacles (4) x| 80w 7200 1.0 T20.0
14 204 Lighting (7)(LyEmer. Ui (7) | Tswh 2w +2ad dweduior 988 125 whes
15 204 Faterior Light (2) ~ Zxk50w 3000 1.0 shee
NEC Th1 220.12 Lighting 3.5 W / 2 35vax AB0 81 1.680.0 13 2,1000
Total]__17.067.0
LOAD = 17.967.00 VA [ 208 Vel [ 1.73= 499 Amps
NOTES:
1. ALL THHN WIRE TO BE RUN IN 34" EMT MINIMUM. MAXIMUM OF 4-20
AMP CIRCUITS INSTALLED IN EACH EMT CONDUIT. ALL OTHER
CIRCUIT SIZES TO BE RUN SEPARATELY.
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the information provided. All observations, conclusions and recommendations contained herein
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1.0 INTRODUCTION

The Flint Hills Resources (FHR) Peru site is located in the city of Peru, Illinois along the Illinois
River. The site produces expandable polystyrene using styrene and pentanes as the primary
ingredients. Styrene is both flammable and somewhat toxic, and the pentanes are flammable.
Other potentially hazardous chemicals include peroxide catalysts and a small propane tank.

The goals of the current work are to:

1. Model explosion scenarios using the latest modeling capabilities in the SafeSitesg"
software program.

Consider the impact of explosions on all buildings to be potentially occupied.

Develop a site-wide composite overpressure contour map that can be used to help make
decisions about future locations of permanent and temporary buildings and process
improvements.

4. Provide an overview of fire hazards resulting from dispersion of flammables.

Perform dispersion modeling of styrene releases to determine the distances to both toxic
and odor threshold levels.

This report includes the study objectives and scope of work in Section 2, a plant description in
Section 3 and study methodology in Section 4. Consequence and impact analysis results are
described in Sections 5. Conclusions and recommendations are included at the end of this report
in Section 6. More detailed results of this study are provided in the appendices.
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2.0 SCOPE AND OBJECTIVES

The key elements of this study are as follows:

1. Define representative release sources and locations to capture dominant consequence
contributors for the facility.

2. Define zones of congestion and confinement for the site to support blast calculations.

bl

Characterize buildings to be assessed for fire, explosion, and toxic impacts.

4.  Analyze discharge and dispersion of materials for “credible worst case™ (e.g. 2-inch
hole sizes) for each release location, as well as for other credible events such as
venting during runaway reactions, or peroxide explosions.

5. Calculate blast energy for cach explosion source.

6. Estimate blast loads (reflected pressure and impulse values) for each surface of each
building assessed.

7. Characterize BDLs and occupant vulnerability values for each building assessed in
this study based on blast loads and building construction type using BakerRisk’s
proprietary BEAST code.

8. Calculate flammable and toxic gas concentrations for each building based on
dispersion of release cases included in the model.

9. Prepare a report to document the analysis, summarize results, and provide

recommendations for reducing excessive occupant vulnerability, if applicable.

This study focused on the potential for releases within the Peru process area. However, releases
from the storage and dock areas were also considered.
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3.0 PLANT AND SCENARIO DESCRIPTION

3.1

Building Evaluation

July 2010

A list of the buildings evaluated in this study is provided in Table 1. The locations of these

buildings are shown in Figure 1.

specifically designed to be blast-resistant.

Table 1. Buildings Included in the Analysis

According to FHR, none of the buildings assessed were

— . — Available
Building Section Description Plans

Adjacent 2 story over the corner, rest is 1 story, CMU walls, no Nisiis
property 1 other data available
Ajacent Warehouse across the tracks - no data available None
property 2
Adjacent Multiple 5 story industrial buildings - concrete frame - Métie
property 3 no other data available
Adjacent Warchouse by the docks area None
property 4
Adlinegnt Warehouse near the docks area None
property 5
Administration 2 story ; ; F
Building e Steel framing - clay brick walls Architectural
Adfnlplstratlon 1 story warehouse | Steel framing - clay brick walls Architectural
Building
Bead Recovery 2 story building - steel framing - metal and transite

= e None
Building siding.
Boiler Room S_tcc] framing, non load bearing CMU walls over the N Architectural

side, other walls are corrugated siding.
2 story steel framing, lower level walls are CMU,

Building 1 higher level walls are corrugated siding, this building is | Architectural

locked down and scheduled for demolition.

Catalyst Building

Load bearing CMU walls, open web steel joists with
corrugated roof deck

Architectural

Industrial type heavy steel framing with steel and

Chips Polymerization A Architectural
transite siding

Chips Pelletizing Area lndus_.tna! 1¥pe heavy steel framing with steel and Arckitissial
1st Fl transite siding

Chips Pelletizing area lndus_trla! type heavy steel framing with steel and AShiisakiisl
2nd FI transite siding

:i:ir]l;a;:tors Semitrailer between Bldg 8 and Administration Bldg None

Diesel / Diesel -

Oil Buildings Small steel siding sheds None

Ea§t F"e Eiop Wooden frame with corrugated siding cladding, None

Building

East Guardhouse Pac-Van modular cube None

Electrical

Building Corrugated steel shack perched atop a platform. None
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. . ihere Available
Building Section Description Plans
7 story moment and braced steel framing, CMU walls
R . e only at lower level, transite and corrigated steel deck .
EhSi- Buildingd. | Msttbuiliig all the rest. Intermediate floors: steel framing with I
concrete / steel deck.
7 story moment and braced steel framing, CMU walls
LRy Reactor Control only at lower level, transite and corrigated steel deck .
ahe= Building 4 Room all the rest. Intermediate floors: steel framing with Asshitsciral
concrete / steel deck.
7 story moment and braced steel framing, CMU walls
R a— Motor Control only at lower level, transite and corrigated steel deck ’
LrS - Builgingd Room all the rest. Intermediate floors: steel framing with dsolifectural
concrete / steel deck.
EPS Warehouse | Packout High Bay Ope stary steel. frming with nietsl siding warehoyss Architectural
with a high tower.
EPS Warchoiss | Maii Ware-hicuse Ope stor.y steel framing with metal siding warehouse Avehiteshial
with a high tower.
Flare Building Steel framing with mixed transite and CMU walls Architectural
Locker Room 2 story steel framing building with corrugated metal _—
Building siding and roof deck
Maintenance 2 story section . e T :
Building ™) Steel framing building, corrugated metal siding walls. Architectural
g];llr:ii;ance 1 story section Steel framing building, corrugated metal siding walls. Architectural
Maintenance Contrac-tors ; G e ;
Building —— Steel framing building, corrugated metal siding walls. Architectural
Packout Storage Heavy steel framing with mix of transite and CMU .
o Architectural
Building walls.
Pilot Plant 4 story He:avy all bolted steel frames - Transite wial] Architectural
panels - Diamond plate floors on steel floor framing.
o 3 story transite panels - interior details unknown - this
Poly Builing ¢ building is locked down and scheduled for demolition. None
s 5 story transite panels - interior details unknown - this
Poly Building 3 building is locked down and scheduled for demolition. Hone
E;ﬁp}_&;gz;ank Small CMU enclosure Architectural
PS Warehouse Metal framing building with metal siding Architectural
QA Lab Building 1 story warehouse steel framing and siding Architectural
Refrigeration Small metal framing with transite panel walls and roof
= None
House and wooden purlins.
South Extrusion | Main body (1st ; : ooy :
Building Heior) Multistory steel framing and steel siding warehouse Architectural
IS;:llil]I(l;ir];ngtrusmn 2nd floor Multistory steel framing and steel siding warehouse Architectural
g(l)llil]t:i'l:igxtrusnon 3rd floor Multistory steel framing and steel siding warehouse Architectural
Storage3 Load bearing CMU walls - all wooden roof and None
Building 8 midspan columns - Small 2'x3' windows over N side
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Building Section Description Avaliable
Plans

- High bay warehouse - load bearing CMU walls - open

TDLal Bwiking web steel joists - corrugated metal deck None

Unloading Dock Load bearing brick' walls, stec! trltllsse?, t:i'dgfed wooden

Building roof deck and purlins. Small 1'-6" x 2'-6" windows, None

mostly infilled with brick.

Warehouse Similar con-struc-

g];cent to TD tion to TD Lab Warehouse adjacent to TD Lab None

Waste Water i .

Treatment Bldg. Load bearing CMU - Open web steel joists roof None

Water Treatment High bay warehouse - Load bearing CMU - Open web :

Building steel joists roof Architectural

West Fire Pump Steel framing with metal panels Ko

Bldg.
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acent Property 1
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Figure 1. Peru Building Locations
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3.2

Appendix A describes the technology used in explosion strength prediction. Identifying the
amount of congestion and confinement present in a facility is key to accurately predicting
explosion strength since these areas promote vapor cloud agitation which, in turn, causes the
flame acceleration that can result in damaging blast waves. Figure 2 shows an overview of the
site with zones of congestion displayed as solid or hatched red or blue areas. As can be seen in
the figure, most of the areas of congestion are located inside existing buildings.

Zones of Congestion and Confinement

-0

L smiaw

SafeSite

Figure 2. Zones of Congestion and Confinement at Peru Facility
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Figure 3 provides a 3-D view of these zones and buildings (in brown hatch). Buildings defined
as zones of congestion appear in solid blue color.

Based on discussions with the site, some buildings are tight enough that they strongly inhibit the
ingress of outdoor gas clouds. Other buildings have large openings, particularly during the
summer. As a screening-level generalization, “tight” buildings are assumed to be impervious to
external gas clouds and others are assumed to be completely open. The latter group includes the
following buildings:

e Barge dock building e Packout building

e TD warehouse e Poly building

e Gecet storage silo e South extrusion building
e Maintenance shop e South building

e North building

Figure 3. 3-D View of Buildings and Zones of Congestion and Confinement
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3.3 Ground Surfaces

Preliminary modeling indicated that the surface onto which a spill falls can have a significant
effect on its evaporation and dispersion, particularly in the case of styrene. The Peru site has a
mixture of surface types, segregated as shown by the red lines in Figure 4.

1 B p

" g

—— ) —g——

Figure 4. Spill Surface Areas

These surfaces are used to define the rate of thermal transfer between the ground and a liquid
pool, the pool depth in the absence of containment such as a dike, and other variables that impact
the degree to which a material may vaporize from the surface of a pool.
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4.0 MODELING

4.1 Scenarios Selected

Credible scenarios were selected and evaluated for fire, toxic and explosion potential from all
areas of the site. Scenarios were included even if they did not have the potential to impact an
existing building so that a site-wide composite overpressure contour can be generated.

Most of the scenarios selected were based on utilizing a two-inch release size, the details of
which were defined based upon the site walk-through and discussions with FHR personnel. The
list of explosion scenarios included in this analysis, together with the process information
utilized in the consequence modeling, is provided in Table 2.

The basis of modeling 2-inch hole sizes could be considered either conservative or non-
conservative, however:

e 2" holes are the most commonly-used, ‘traditional’ bases used in facility siting studies.
On the basis of representing a “worst credible case” event, larger hole sizes are much less
likely to occur;

e The use of larger hole sizes would not increase the severity of most of the events modeled
in this study, since (a) most of the events are limited by the normal production flow
available in the process, (b) depending on the direction of the release, the magnitude of
an explosion is often limited by the limited dimensions of the zones of
congestion/confinement encountered by the gas cloud.

For these reasons, 2-inch hole sizes represent a traditional industry “standard” for facility siting
studies, and have been adopted by FHR for this purpose.

It should be noted that each of the scenarios modeled in this study has multiple layers of
protective measures in place to prevent it from happening, such as rigorous design, ongoing
inspections, building ventilation, etc. This analysis assumes that these measures have failed.

In addition to the events modeled in this study, there is the potential for a dust explosion in the

Packout building if dust is allowed to accumulate. This issue is being reviewed separately from
this current study.
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Table 2. Release Case Conditions
Name Description Comp. T:F;p' ( !u:re Limits/Comments Modeling Details
S-01- Spill from styrene Assume spill directly from barge pump For 2" hole, the actual
Barge2Water supply barge pump Styrene 85 35 discharge onto water, Limited by pump rate to release rate is less than the
& onto water 2300 gallons/min (17,200 1b/min) pump limit,
Unlloading stycerie Spill onto ground between barge and styrene For 2" hole, the actual
S-02-Unload Fioi i ¥ Styrene 85 35 storage tank (outside walled area). Limited by release rate 1s less than the
ge pump rate to 2300 gallons/min (17,200 Ib/min) | pump limit.
Wl Spill directly from styrene storage tank to
Styrene release ; ki walled area, Assume that the floor of the walled
SHa-Hinme from storage tank Styeeee & I;g::f area of the tank farm could be fully wetted with oK
styrene.
Release from I
transfer line iﬁ']‘l l}:nto :10‘.1'|W allelg ;;ea_ Ieiggg":):]:l:ilga;ebala Pressure and hole size
§-04-TransferPP | between styrene Styrene 72 50 g — 5 : rid lowered to get 80 [b/min
; maximum pump rate of 80 [b/min to the pilot
storage and pilot i rate.
plant. pat.
feelease f.mm 60 @ Spill into non-walled area. Assume the rate at
i np hich material could be released is limited by a | Pressure lowered to get 3750
S-05-TransferB4 | between styrene Styrene 72 pHtp W inyer, ca foeaser sl Y 2 w &
storipe and 15 @ maximum pump rate of 3750 Ib/min to Ib/min
rag building | Building 4.
Building 4.
Filled second floor zones to a
height of 4 feet of flammable
. . range material. Pool
s f sy et poion o e Bt ot | cporonre o 2
S-06-PilotPlant | within the Pilot Styrene 72 na YIS | Ib/min. See discussion and

Plant.

Primarily 2™ floor, could leak to 1* also,

footnote for event P-05
regarding the impact of
ventilation; the same
principle is applied.

10
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Name Description Comp. T:gp. ?:;:;e Limits/Comments Modeling Details
Filled 6™ floor zones to a
Assumes that a portion of Building 4 can be height of 4 feet, Diked
o Release of styrene 72 filled to stoichiometric concentration of styrene. | evaporation rate very close
SH-Blde within Building 4. Styrene e Release on 6" floor, but lots of openings to leak | to vapor rate needed to
to floors below generate 1/2LFL steady-state
concentration P-06 is worse.
Release from Assume spill directly from truck/railcar pump
e .| pentane supply | discharge onto ground outside walled area.
Rel-TruciRal truck/railcar onto Pentans B Limited by pump rate to 1600 Ib/min, and a total Ll L
ground inventory of 156,532 Ibs per car.
Spill directly from pentane storage tank to \
P-02-Storage Pentane relase Pentane 82 Illwf:d walledersy. Aasunie (it the flooe ot dciosnz}rcs'?cflrf;g?c?r‘d?:;ﬁa!
- g from storage tank hla d walled area of the tank farm could be fully BL;;L\-'E 2 of tank P
welted with pentane. !
:}::32? Ifl r:gn Spill into non-walled area. Assume the rate at Used small line size, and
which material could be released is limited by a | greatly lowered pressure, to
FARESIRCEE ::; ]‘:;eznaﬁzmﬁr;e‘ citiaie &2 100 maximum pump rate of 5 Ib/min to pilot plant get 5 Ib/min. Almost
g P Reactor 4. certainly a trivial case.
plant.
Release from e
transfer line ‘SVF;::}}:"::&;‘:EI: ?:::;EII ;Le?élé::;znij:llix tr:;ebata Lowered pressure to get 525
P-04-TransferB4 | between pentane Pentane 82 160 rna:;mum pump rate of 525 Ib/min, based ony Ib/min,
slordge it normal transfer rate of 230 1b/min.
Building 4.
Release of pentane {\ssumes lh:'n a porliqn of the Pilo.[ Pl o Filled all zones on 3™ floor
P-05-PilotPlant | within the pilot Pentane 82 n‘a filles to sorctiorostie comeUTion Al pRitlan, and half of zones on 2™

plant.

Primarily 3" floor, Also note that most of the 3
floor is open to the 2™ floor.

floor.*

" All streams referred to as “pentane” are assumed to be a mixture of 5% n-pentane and 15% isopentane.
* BLEVE - Boiling Liquid Expanding Vapor Explosion. Would occur only if fire impinged on a tank for an extended period of time.

* It is expected that an interior release of pentane could only occur at the maximum fill rate of 5 Ib/min. Under normal ventilation it is expected that flammable
range concentrations would not develop. However, for the purposes of this analysis it is assumed that the same event that caused the release also results in loss
of power/ventilation. At a conservative (low) natural ventilation rate of | air change/hour, and perfect mixing in the room, the concentration in the room is
calculated to reach ¥z LFL in about 5 minutes. At ¥ LFL average concentration, it is assumed that there will be pockets of >LFL concentration.
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Name Description Comp. T‘:l';'}"“ ¥ ;;:;)“’ Limits/Comments Modeling Details
Filled 6™ floor, assumed each
floor below had half as many
zones as the one above,
Assumes that a portion of Building 4 can be down to 3% floor. Maximum
5 Release of pentane filled to stoichiometric concentration of pentane. | pump rate of 525 lb/min, and
F:06-Bided within Building 4. Refita L ny Release on 6™ floor, but lots of openings to leak | full level pool evaporation
to floors below. rate of ~ 300 Ib/min, exceed
200 Ib/min rate necessary to
generate LFL concentration
at steady-state.
Release of propane s Assumes 1"hose failure case is much more
PR-01-Hose from 1" hose Propane 70 preslzﬁre likely than 2" hole in the tank itself. Release OK
rupture limited 1o 4881 Ib inventory in tank.
Low pressire Reset temperature to 146C to
relief from pilot Assume conditions used for R02 from Fauske TSGR INBAGR Frtis
Lo plant at set Styrene/ 124 1 report. Release through 27 hine downward into Fauskce:( tunisouan) repont
LPReliefPP-set pressure Folystyrene (@] ) 4P;, i PRY mc[angulﬁr pit 600 Ib. Inventory, release
torditions * : ; rate of 293 Ib/min, assumed
to be all styrene.
Low pressure
R-01- ;T:;;::{c::aﬁ']m Styrene/ 175 21 Assume conditions used for R02 from Fauske Eﬁ:]';ng:::t;‘;;? L2
LPReliefPP-peak pressute Polystyrene (©) report. pressure.
conditions
R-02- High pressure 145 Assume conditions used for peqta:l've portion Treated as horizontal
HPReliefPP-set relief from pilot Pentane © 195 from RO2 from Fauske report, limited to 50 discharge with all of release
plant pounds total discharge. pointed in same direction.
Treated as saturated liquid
R-02- Hl_gh pressure 185 Assume conditions used for pentane portion release at 185C. Treated as
HPReliefPP-peak relief from pilot Pentane ©) 390 from RO2 from Fauske report, limited to 50 horizontal discharge with all
plant pounds total discharge. of release pointed in same
direction.
i Low pressure " . : . Used “pumped + pipe”
LPReI?e_(f}Bsfldump elie fiom Pcsn;l?srteylgae ﬁ;;efj;c? Note kegarding Scenario R-03" 1 | option to get desired flash
Building 4 fraction.
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Name Description Comp. T::‘;p. P;::j;;t Limits/Comments Modeling Details

High pressure Assume conditions used for pentane portion s
HP&:I];}B 4 re}ig[‘fmm Pentane from Fauske report, limited to 4000 pounds total gRg §2511$? & plpeat
Building 4 discharge. : !
Assume that in this case the
Low pressure liquid portion of the release
R-05- velict Fromm Styrene/ Similar to R-03-LPReliefB4. Assume bottom will spray out and cool. The
LPReliefBdtop | Building 4 - Polystyrene valve fails to open, but vent relief (rupture disk) | maximum rate of discharge
Protection fails still works properly. is at ~234C, 88 Ib/s styrene
liquid-+vapor. Horizontal
discharge?
, Maodel 2,880 Ibs of peroxide
ps pE;']’l';sff“b‘:ﬁi sl Benzoyl (wet basis) as 688 Ibs TNT
peroxide peroxide equivalent, based on
approach below”.
Explosion of 2 Maodel 2,880 Ibs of peroxide
PSR4 pallets of benzovl Benzoyl {wet basis) as 688 |bs TNT
peroxide inside peroxide equivalent, based on

Bldg. 4

approach below’.

*TNT Equivalent = (Mass peroxide (dry)) x (Energy of decomposition of peroxide) / (Energy of detonation of TNT)
STNT Equivalent = (Mass peroxide (dry)) x (Energy of decomposition of peroxide) / (Energy of detonation of TNT)
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4.2 Consequence Analysis

Some of the modeling approaches used in this analysis are described here:

¢ Define Environment: Conservative weather conditions are used in this model to
represent a calm summer night with low wind speed (wind speed 2 m/s, atmospheric
stability F), although a more typical condition (“D5”) was also modeled to ensure it was
not worse. In addition, spill surface, evaporation, and spill containment areas are
included in the model, where appropriate.

e Model Release Cases: BakerRisk’s SafeSite;g® computer code was used to
model the release rates and subsequent dispersions. Process conditions were entered into
the software. ~ Except where prevented by the physical layout of the equipment, the
releases were assumed to be oriented horizontally and aligned with the wind to yield the
largest downwind plume. Vapor clouds were oriented in 16 directions to maximize
consequences of any ensuing explosion.

¢ Consequence Results: One primary consequence of interest within this study
concerns releases of flaimmable material that could explode, producing blast loads with
the potential to injure personnel and damage buildings and equipment. This study uses
SafeSitesg" for the modeling of explosions. SafeSitesg” uses the BST methodology®’, a
leading edge explosion model, validated and tested with large-scale vapor cloud
explosion field tests. The software was used to determine the intersection, in three
dimensions, between the dispersed material and the volumes of congestion. The energy
within these areas of congestion is then used in predicting the pressure and impulse from
a VCE. Appendix A describes more information regarding vapor explosion prediction
methodology.

e In the unlikely event that a release of flammable material occurs and subsequently
explodes, this study evaluates blast loads on buildings themselves. Pressure plots are
generated to provide the reader with a visual indication of the magnitude of energy
resulting from each scenario. Building types are entered in the program, based on
documentation supplied by Client and physical inspection of the buildings. By
combining blast overpressure and impulse with the building construction type, BDLs and
occupant vulnerabilities are calculated.

e Effects of flammable gas releases on building occupants are based on the
concentration of gases predicted to occur at the building. Results are reported in terms of
concentration categories (> UFL, > LFL, or > % LFL for each building, if applicable) or,
in the case of a BLEVE, in terms of thermal radiation levels. Toxic impacts are assessed
in terms of classic end point thresholds (ERPG and IDLH concentrations). Results are
reported in terms of the most severe end point predicted to occur at each building.

® Baker, Q. A., M. Tang, E. A. Scheier and G. J. Silva, “Vapor Cloud Explosion Analysis,” 28™ Annual Loss
Prevention Symposium, July 19, 1994.

" Baker, Q. A., C. M. Doolittle, G. A. Fitzgerald and M. J. Tang, “Recent Developments in the Baker-Strehlow VCE
Analysis Methodology,” 31* Loss Prevention Symposium, March 9-13, 1997,
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5.0 RESULTS

5.1 Dispersion Results

This section summarizes dispersion results obtained from the model. Figure 5 and Figure 6 show
a sample cloud side view and overhead view for the downwind distance to %2 LFL, LFL, and
UFL for release case P-04/F2. Dispersions for all the cases and meteorological conditions are
available from BakerRisk, and accounted for in subsequent blast calculations and plots, but are
not specifically reported in this document.

Plume Side View (Fraction LFL, LFL, UFL) for Pentanes
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Figure 5: Sample Side View of Vapor Cloud,
Scenario P-04 at F2 Conditions
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Figure 6: Overhead View of Vapor Cloud for Example, Scenario P-04 at F2 Conditions
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SafeSitesq" plots, such as Figure 6, use the following legend:

| Building

I]]]]]]]]]] 3D flame expansion with low obstacle density

3D flame expansion with medium obstacle density
E&E 3D flame expansion with high obstacle density
2D, or 2.5D flame expansion

In addition to tabulating dispersion results and showing side view or plan views of such releases,
it is also possible to show 3D views of releases (see Figure 7). As discussed above, while every
release case included in this study can be viewed in many ways, only one sample 3D view is
shown. Note that if the release had blown into other areas of congestion and confinement, the
blast loads experienced would be different.

16
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Vapor Cloud in
Translucent Color

1 Buildings in
2‘1: Wire Frame

Wire Frame

i

Figure 7: Sample 3D View of the Vapor Cloud, Scenario P-04 at F2 Conditions

The distances to the flammable limits are shown in Table 3:
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Table 3. Distances to Flammable Limits

: Distance to Concentration (feet)

Scenario UFL LFL V. LFL Weather
S-01-Barge2 Water 250 315 380 F2
S-02-Unload 180 240 360 F2
S-03-Storage 160 270 380 F2
S-04-TransferPP 50 80 120 F2
S-05-TransferB4 360 520 650 F2
S-06-PilotPlant - - - -
S-07-Bldg4 - - - -
P-01-Truck/Rail 100 280 410 F2
P-02-Storage 80 250 420 F2
P-03-TransferPP 6 17 28 2
P-04-TransferB4 75 195 290 F2
P-05-PilotPlant - - - -
P-06-Bldg4 - - - -
PR-01-Hose 20 100 220 F2
R-01-LPReliefPP-set 3 140 180 D5
R-01-LPReliefPP-peak 2 8 120 D5
R-02-HPReliefPP-set 10 70 125 F2
R-02-HPReliefPP-peak 15 85 150 F2
R-03-LPReliefB4dump 50 110 160 F2
R-04-HPReliefB4 20 95 155 F2
R-05-LPReliefB4top 40 150 720 F2

Note that the pentane releases appear to have smaller effect areas than the comparable styrene
releases. This is attributed to the fact that the release rate from the pentane events is much more
severely limited by the capacity of the upstream pump. It is assumed that an exposed individual
could be exposed to a fatal dose of thermal radiation within the LFL distance. LFL distances are
also used to determine the portion of the gas cloud that can contribute to an explosion event,
discussed in the next section.

5.2 Explosion Consequences

BakerRisk used its facility assessment code® SafeSite;GGD to predict blast loads and evaluate
building damage from explosions. SafeSite;c” employs a release and dispersion model
integrated with the most current blast load model for evaluating vapor cloud explosions.

¥ SafeSite,®, Baker Engineering & Risk Consultants, 2009.
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The “TNT” Equivalence” method was used to evaluate peroxide explosion, since this is more
representative of the ‘point source’ location of discrete peroxide inventories. Building damage
prediction models based on ficld tests and accident inventigation data are also incorporated in the
SafeSitesq" software to allow automatic building damage predictions for a given blast load.

The external releases were assessed with SafeSite3G® by first calculating the flammable mass in a
vapor cloud through dispersion modeling, and then predicting blast loads using the Baker-
Strehlow-Tang methodology.”'®"" The flame speed of the predicted vapor cloud explosions
were based, in part, on the degree of equipment congestion and confinement in the areas near the
scenarios. A more detailed explanation of explosion consequence modeling is provided in
Appendix A.

A composite overpressure contour for the site is provided in Figure 8, and a composite impulse
contour in Figure 9. Individual overpressure and impulse plots for the most significant
individual scenarios are provided in Appendix C. A review of these plots demonstrates that the
controlling explosion incidents are different for each part of the site. However the contours
overlap, and so elimination of one scenario does not necessarily mean that the remaining hazards
are insignificant.

The overpressure contours are free-field overpressures due to confinement and congestion, and
the potential for reflected blast waves of the actual overpressure on a given surface of a building
can be as much as twice the free-field overpressures depicted in the contour maps shown in these
figures. It should be noted that the contours shown on the maps depict discrete values of
constant overpressures, and that the overpressures continuously increase, from each lower
overpressure contour to the next higher contour.

It can be seen that the peroxide storage house explosion dominates much of the overpressure
profile. It is noted that it is unlikely that all the peroxide would explode at the same time; this is
a function of the spacing of individual peroxide pallets, the reason the peroxide dried out, and
other factors. The effect that the amount of peroxide in an explosion has on the results was
tested, and is reported in the next section.

? Baker, Q. A., Tang, M. J., Scheier, E. A., and Silva, G. J., “Vapor Cloud Explosion Analysis,” 28th Annual AIChE
Loss Prevention Symposium, Atlanta, GA., April 19, 1994

'® Baker, Q.A.; Doolittle, C.; Fitzgerald, G.A.; Tang, M.J,, “Recent Developments in the Baker-Strehlow VCE
Analysis Methodology”, 31st Annual Loss Prevention Symposium, American Institute of Chemical Engineers
(AIChE), March 1997.

" Tang, M.l.; Baker, Q.A., “A New Set of Blast Curves from Vapor Cloud Explosions”, 33rd Annual Loss
Prevention Symposium, American Institute of Chemical Engineers (AIChE), March 1999.
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Figure 8: Composite Free-Field Overpressure Contours

20

FHRPRUOO1712



FHR Peru BakerRisk Project No. 01-02611-001-09
Facility Siting Study, Final Report (Rev 1) July 2010

GLEDOS 4T 1

33
75

-
g
=]
=}
[=]

2
S

HE EEE
Bat
SEER

SafeSile Lo —— |
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5.3 Building Damage Levels

Information on the applied blast load history (blast overpressure together with the duration of
exposure) and structural design was used to determine the building damage level (BDL) for each
building listed in Table 1. A definition of the building damage levels is provided in Table 4.
The BDL for each building was predicted based on empirical relationships between the blast
loads and observed building and component damage levels developed by BakerRisk for a wide
range of common industrial building types. The damage prediction method is based on observed
blast damage to overall buildings and building components during industrial explosion accident
investigations and blast testing on structural components, where both applied blast loads and
resulting blast damage are known.

Table 5 provides the predicted building damage level for each building predicted to experience a
BDL level exceeding 2a. BDL of 2a is generally considered the cutoff damage level of interest
since the occupant vulnerabilities (to life-threatening injuries) are less than one in 10,000 for a
BDL of 2a, but greater than one in 100 for BDL 2b. Thus, a BDL of 2a is generally considered
acceptable, but a 2b or greater BDL is usually considered for mitigation for occupied buildings.

Table 4. Definitions of Building Damage Levels

Building Damage Level Summary of Potential Damage

Primary and secondary structural members will fail
BDL 4 — Building Collapse or sustain major damage resulting in building
collapse

Walls facing the blast will fail while other walls have
compromised structural integrity. This may cause
eventual collapse of the building. Repair of this
building is not practical

BDL 3 - Major Building Damage

There is widespread building damage. Walls facing
BDL 2b (aka 2.5) - Heavy Building the blast will sustain major damage while other walls
Damage and the roof sustain moderate damage. Building
repair may not be practical in some cases.

There is localized building damage. Walls facing the
blast will sustain moderate damage while other walls

DL (i) -MRieagie B ailiing and the roof sustain minor to moderate damage. The

R building can be repaired and reused. Window
breakage and fallen overhead items are hazards.
Walls may or may not sustain the onset of visible
BDL 1 — Minor Building Damage gin;;age. Repairs are necessary for cosmetic reasons
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Table 5. Maximum Building Damage Levels and Sources, for Buildings with Predicted
Building Damage Level (BDL) Greater than 2a

Building

Section

Max BDL

Scenarios Impacting

Building
Administration Building 1 story warehouse 3 P-06
Bead Recovery Building 4 P-06
Boiler Room 2b P-06
Building 1 2b P-06
Catalyst Building 4 PS
Chips Polymerization 2b P-06
Chips Pelletizing Area 1st Fl 2b P-06
Chips Pelletizing area 2nd F1 2b P-06
Contractor's trailer | 2b P-06
Diesel / Diesel Oil Buildings 4 P-06
East Guardhouse 2b PS
EPS - Building 4 Main building R P-06, S-07
EPS - Building 4 Reactor Control Room 4 P-06,S-07, PSB4
EPS - Building 4 Motor Control Room 4 P-06,5-07, PSB4
Flare Building 3 P-06,PSB4
Locker Room Building 2b P-06
Maintenance Building 2 story section (N) 3 P-06
Maintenance Building 1 story section 2b P-04, P-06

. - Contractor’s

Maintenance Building - 3 P-06
Pilot Plant - P-05
Poly Building 2 3 P-05
Poly Building 3 2b S-03, P-05, P-06
Propane Tank Fill House 3 S-03,P-05,P-06
Refrigeration House 2b P-05
Storage3 Building 8 3 P-06
TD Lab Building 4 S-03, P-05
Warehouse adjacent to TD Similar construction to
Lab TD Lab 4 P-05, S-03, PR-01, P-04
Waste Water Treatment Bldg 4 P-05
Water Treatment Building 3 S-03,P-05,P-06

Appendix D shows the controlling blast loads on each side of each building with a Building
Damage Level of 2.5 (2b) or greater. This information is of great benefit to the structural
engineer in determining the feasibility and cost of implementing structural upgrades.
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5.4 BLEVE

A BLEVE event was considered credible for the pentane storage bullets. For this assessment,
the radiation distance due to a fireball resulting from the failure of a completely-full pentane
bullet was modeled.

Figure 10 shows the thermal radiation that would result from this event.

012003 SHT-1 }

4

SafsSite \\ . /'

Figure 10. Thermal Radiation Resulting From BLEVE of Pentane Bullet

The impact of these levels of thermal radiation on outdoor people and equipment are described in
several sources including the UKAEA (Figure 11) and World Bank (Table 6) on the following
page. However, it is expected that building occupants would not be harmed for two reasons:

1. A BLEVE takes many minutes to develop, and people forewarned of the BLEVE
possibility would be instructed to evacuate the area first;

2. Ifthe BLEVE did occur, any people remaining inside a building would be sheltered from
its thermal radiation. If a building caught fire, the occupants should be able to evacuate
safely since the BLEVE fireball would be present for only a few seconds.
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Figure 11. Time to Levels of Discomfort and Injury Due to Heat Radiation i

Table 6. Effects of Thermal Radiation on Equipment”

Radiation intensity

(kW/m?) Observed effect
375 Sufficient to cause damage to process equipment
25 Minimum energy required to ignite wood at indefinitely long exposures
{nonpiloted)
12.5 Minimum energy required for piloted ignition of wood, melting of plastic
tubing
9.5 Pain threshold reached after 8 scc; second degree burns after 20 sec
4 Sufficient to cause pain to personnel if unable to reach cover within 20 s.

however blistering of the skin (second degree burns) is likely; 0% lethality

1.6 Will cause no discomfort for long exposure

:: Hymes, L., “The physiological and pathological effects of thermal radiation,” UKAEA SRD R275, 1983.
World Bank Technical Paper No.55 (1985). Techniques for Industrial Hazards — 4 Manual
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5.5 Toxic Results

Some of the styrene events modeled do not develop significant flammable vapor clouds, and are
excluded from further discussion for fire and explosion effects. However, styrene can have toxic
and nuisance impact to people, and so these potential impacts are discussed next.

5.5.1 Human Health Qutcomes

Following are some reported acute toxicity measures for styrene:

Table 7. Styrene Toxicity Measures

Measure Value Definition

Isimadistel NIOSH recommended exposure limit to ensure that a worker can
> 2980 mg/m’ | escape from an exposure condition that is likely to cause death or
Dangerous to Life : :
(700 ppm) immediate or delayed permanent adverse health effects or prevent
or Health (IDLH) .
escape from the environment.

The maximum airborne concentration below which it is believed
ERPG-3 1000 ppm that nearly all individuals could be exposed for up to 1 hour
without experiencing or developing life-threatening health effects.

The airborne concentration (expressed as ppm or mg/m3 yofa
AEGLS3 1900 ppm (10 | substance above which it is predicted that the general population,
min, 30 min) | including susceptible individuals, could experience life-threatening
health effects or death.

Toxic fatality vulnerability probabilities are usually quantified using a “probit” equation that
relates the probability of fatality to the exposure dosage (duration/ concentration combination).
A human fatality probit equation for styrene is not available, presumably because styrene is less
toxic than many chemicals, and is also less volatile and so provides more opportunities for
escape. Note that for most toxic chemicals, it takes several times the IDLH concentration to
reach the threshold of fatality impacts for healthy individuals.

An example dispersion is provided in Figure 12, which reports distances to ERPG-3.
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Figure 12: Styrene Concentration Plumes, Scenario R-01
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Table 8 provides distances to ERPG-3 levels as input to determine whether buildings can be
considered as shelters-in-place. The distances are also presented graphically in Figure 13.

Table 8. Distances to ERPG-3 Styrene Concentrations

Distance | Time To
SR e Weather To Reach
Name | ERPG-3 | ERPG-3

fv )
R-01-LPReliefPP-peak F2 264 110
R-01-LPReliefPP-peak D5 319 21
R-01-LPReliefPP-set F2 114 20
R-01-LPReliefPP-set D5 227 0
R-03-Styrene at 205F-typ dump case D5 108 4
R-03-Styrene at 205F-typ dump case F2 230 53
R-05-LPReliefB4top D35 500 0
R-05-LPReliefB4top F2 857 47
S-01- Barge2Water D5 311 2
S-01- Barge2Water F2 449 9
S-02-Unload D5 354 10
S-02-Unload F2 476 94
S-02-Unload 1 D5 331 9
S-02-Unload 1 F2 458 96
S-03-Storage D5 286 0
S-03-Storage F2 508 0
S-04-TransferPP 1 D5 86 0
S-04-TransferPP 1 F2 143 34
S-05-TransferB4 1 F2 815 150
S-05-TransferB4 1 D5 604 18
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Figure 13. ERPG-3 Contours for Peru Site
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Given proper warning, it is expected that all site personnel would be able to simply evacuate the
site without significant impacts for these events.

5.5.2 QOdor Thresholds

Styrene is reported to have an extremely low odor threshold of 0.32 ppm.'* This means that its
nuisance potential can extend well beyond its flammable hazard or toxic health hazard range. As
an example, consider Scenario S-01, a spill from a barge onto water. This event does not pose
any explosion hazard because the styrene does not disperse above the water level in flammable
concentrations. For similar reasons it also does not pose a human health risk. However, it is still
capable of being detected by smell several miles away, as shown in Figure 14 below.
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Figure 14: Styrene Odor-Toxic Concentration Contours

" J.E. Amoore and E. Hautala, “Odor as an aid to chemical safety: Odor thresholds compared with threshold limit
values and volatilities of 214 industrial chemicals in air and water dilution,” Journal of Applied Toxicology,
3(6):272-290, 1983.
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6.0 CLOSURE OF PHA ACTION ITEMS

One goal of this project was to address related action items from the most recent Process Hazards
Analyses. The action items, and how this report addresses them, are listed below.

1. Lynx Action Item “2008 PHA Revalidation - Building 4 #107867”- Consider modeling
intentional dump and uncontrolled dump of reactor contents to concrete containment pit with
PHAST (Process Hazard Analysis Safety Tool) software [or equivalent] to determine if
additional safeguards are required.

Action Plan: Complete Fauske/BakerRisk Modeling evaluations.

Siting Project Response - The effects of an intentional dump from a Building 4 reactor
(that is, where the batch has gone off-spec and the batch is dumped according to the
prescribed protocols) is described as a standard case (Scenario R-03) in this report, with
consideration of the reaction kinetics that would take place in the reactor and in the pit
during such an event.

The latest thinking from the site is that the odds of an uncontrolled reaction/dump should be
very small since there is the SIS that trips just a few degrees higher than the controlled dump
temperature. Regardless of the likelihood, the effects of an uncontrolled dump have been
analyzed with respect to a scenario in which mixing is lost and a batch is dumped styrene-
first into the pit. For a range of temperatures, the dispersion from the pit (based on
evaporation only) has been calculated to the flammable limits (Appendix B).

The software used for this modeling and the modeling below is BakerRisk’s SafeSites;®,
which uses the same fundamental principles as PHAST and whose key developer was
also a developer of the PHAST software.

2. Lynx Action Item “2008 PHA Revalidation - Building 4 #107875” - Consider modeling
uncontrolled dump of reaction contents through rupture disk on top of reactor during pentane
addition and/or cure with PHAST (Process Hazard Analysis Safety Tool) software[or
equivalent] to determine if additional safeguards are required.

Action Plan: Complete Fauske/BakerRisk Modeling evaluations.
Siting Project Response - The effects of a high pressure pentane vapor relief from a Building
4 reactor have been modeled in both the Fauske report and in this current report. In the

current study, the event (Scenario R-04) results are integrated into the study as a whole and
not called out separately since they result in less severe outcomes than some others.
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3. Lynx Action Item “2008 PHA Revalidation — TD[Pilot Plant] #107899” - Consider modeling
vapor cloud dispersion calculations from the reactor high pressure relief line. Contingent on
results of BakerRisk/Fauske modeling.

Siting Project Response - The effects of a high pressure pentane vapor relief from a pilot
plant reactor have been modeled in both the Fauske report and in this current report, with
the current report considering both peak pressure and set pressure discharges. In the
current study, the event (Scenario R-02set/peak) results are integrated into the study

as a whole and not called out separately since they result in less severe outcomes than
some others.

4. Lynx Action Item “2008 PHA Revalidation — TD[Pilot Plant] #107903” - Consider modeling
of dropping reactor contents to pit using PHAST (Process Hazard Analysis Safety Tool)
software[or equivalent]. Procure PHAST software/run evaluation/generate findings and
action items.

Siting Project Response — The effecis of dumping a pilot plant reactor io the pilot plant pit
were modeled in scenarios R-01-LPReliefPP-set & R-01-LPReliefPP-peak. Note that it is
current practice to allow a runaway reaction to run to completion in situ in the reactor.
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7.0 HAZARD MITIGATION OPTIONS

7.1 Principles of Hazard Mitigation for Peru Site

The following are suggestions as to potential means of minimizing hazards at the site. But it
should be remembered that the risks of these hazards may already be at tolerably low levels,
given the safeguards that are already in place at the site. The ideas below are mainly “technical”
in nature, and it is quite possible that other “non-technical” measures (e.g. procedural changes,
increased inspections, inventory management) would be more cost-effective in achieving risk
reductions. The following items are only offered for FHR’s consideration, and there is no
implied requirement to institute any of these measures.

7.2 Vapor Cloud Explosion Mitigation

The necessity of taking risk mitigation measures depends largely on the site’s confidence in its
release prevention programs. Blast mitigation in production facilities such as Peru typically
considers the following with respect to minimizing the likelihood or strength of an explosion:

e having good general release prevention/PSM programs,

e having good controls on reactors prone to runaway conditions
e having sufficient ventilation in vulnerable buildings

e removing out-of-service equipment and buildings

Regarding the last bullet item, the removal of the unused Poly 2 and Poly 3 buildings would
undoubtedly be a benefit in reducing confinement/blast wave reflection in that area. However,
the level of resolution of the model used in this study was insufficient to quantify the degree of
benefit that would result; a more sophisticated model can be employed to determine this,
if necessary.

With regard to minimizing the impact if an explosion does occur, facilities typically consider:

e relocating people to less vulnerable locations where practical
e upgrading occupied buildings to resist the postulated blast loads.

This subject is discussed further in Sections 7.3 and 7.4.
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7.3  Structural Upgrade Options - Overview

A brief review of the structural types used in the plant shows that none of the buildings have
been specifically designed for blast events. In some cases, the buildings are predicted to have a
BDL of 4, which implies that complete collapse under the evaluated scenarios is quite possible.
Additionally, a number of adjacent buildings located outside the plant limits were surveyed and
the predicted structural impact of the postulated blast events was included in this report. This
information is provided for plant management information only.

Based upon the current analysis, the following structural mitigation options should be given
consideration by site management. Note that implementing these measures is not a
requirement of any regulation or standard. It is expected that in the vast majority of cases
no change will be needed because either: (a) the building is not regularly unoccupied,
and/or (b) the hazard to the building can be addressed more effectively by means other
than structural mitigation.
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1. Use of composite contours provided in Figure 8 should be done with care, as these are
free-field contours and the potential blast load on any structural surface can be more than
twice the value, due to reflected waves and factors based upon equipment and building
configurations.

2. Given the predicted structural behavior of typical trailer structures, it is recommended
that all temporary trailers are located outside the 0.6 psi overpressure contour (red line in
the contour map).

3. Consider reducing the occupant vulnerability of the buildings predicted to have a BDL of
2.5 or higher with one of the following methods:

e Depopulate the building.
e Replace building with a building designed for the worst-case postulated loads.
e Structurally strengthen the existing structure to resist worst-case postulated loads.

4. Multiple buildings on-site contain windows and/or doors that pose a hazard to interior
occupants; options presented in this report should be reviewed for methods to mitigate
this hazard.

7.4 Building Upgrade Options for Explosion Hazard Mitigation

The structural upgrade information presented in the following section is preliminary and not
intended to be used for construction drawings. A detailed blast design must be performed prior
to any construction of blast upgrades to the building. The provided conceptual upgrades are
provided for planning purposes only. These options assume the buildings need to be upgraded;
however, a risk analysis may demonstrate that even buildings predicted to fail could remain as is,
providing their overall risk is low enough due to low probability events and low occupancy.

The blast load history used in the analysis of the existing structures and the design of the
conceptual upgrades is assumed to have the shape shown in Figure 15, where it immediately
rises to the peak pressure and then decays linearly to atmospheric pressure over the duration
time, tg. The area under the pressure vs. time graph of the blast load is the blast load impulse (i),
as shown in Figure 15.

Impulse (i)

-
g
Pressure (P)

Time

Figure 15. Assumed Shape for Blast Load in Blast Analysis
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7.4.1 Administration Building

This building consists of two additions, an older wooden frame and a newer steel frame. The
timber columns show moisture damage over the lower level which reduced their capacity. The
exterior walls are of load-bearing brick construction. The highest predicted loads reach 4.58 psi
over the south face. Mitigation options should include transverse wood and metal frame
strengthening by means of steel sleeves and plates, wall reinforcement consisting of FRP liners
over the inside faces or steel tubes attached to the outside faces, roof upgrade by means of added
intermediate purlins and / or trusses, replacement of essential exterior access doors with blast
resistant doors, protection of windows with safety film or plastic catch sheets, and blockout of
nonessential windows and doors, particularly over the south side of the building.

742 Bead Recovery Building

This is a small building subject to extremely high loads (up to 15.66 psi over the East face). For
this level of blast loads, the most cost effective option is to relocate personnel to other buildings
or replace this building with a blast resistant module.

7.4.3 Boiler Room / Building 1

The Boiler Room is a single story steel framing building with concrete masonry exterior walls.
The worst-case scenario load is 3.12 psi over the east face. For this moderate load level, the
typical upgrade consists of reinforcing the exterior walls with steel tubes, and upgrade of doors
and windows as needed. The adjacent two-story Building 1 is scheduled to be demolished and
therefore we assume no upgrade of that building shall be necessary. The Poly-Foreman Office is
a small modular building located south of the Boiler Room. For this type of construction and
predicted load (on the order of 2 psi) it would be cost-effective to relocate the occupants to
another building or replace this building with a blast resistant module.

7.4.4 Catalyst Building

This is a load bearing CMU walls structure with open web steel joists and corrugated metal roof
deck. Some of the postulated blast scenarios are internal to this building. While SafeSite;q” is
not intended to accurately model the internal wall and roof pressures due to such scenarios, the
order of magnitude (in excess of 100 psi) indicates that the existing building cannot be
effectively upgraded as an occupied building, but a heavy reinforced concrete cell could be built
inside the existing enclosure to contain the potential blast sources and minimize the impact upon
other buildings.
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7.4.5 Chips Building

This construction is part of the EPS Warehouse, with heavy steel framing and a combination of
metal siding and CMU exterior walls. The predicted loads reach up to 2.59 psi over the west
side. Despite the heavy loads, due to the strong framing and its low height-to-width ratio, this
building can be upgraded by strengthening the most heavily loaded walls with FRP liners or
additional steel girts and purlins (depending on the type of construction) over the interior, adding
steel tubes to the exterior side of walls subject to moderate loads, adding roof purlins and
members as needed and reinforce the framing connections and bracing if necessary.

7.4.6 Diesel Oil Buildings

These small constructions are subject to loads up to 10.35 psi and there is no cost-effective
upgrade solution this type of construction for this level of loading. If this building was
considered “occupied”, options to address this issue would include relocating personnel or
consolidate this and the nearby Bead Recovery Building into a single blast resistant module.

7.4.7 East Guardhouse

This small modular building is subject to loads up to 3.04 psi and there is no cost-effective
upgrade solution to upgrade this type of construction for this level of loading. Assuming a
security booth is needed at that location and cannot be moved elsewhere, replacing the existing
booth with a blast resistant construction fitted with heavy security windows is an option.

7.4.8 EPS — Building 4

This is a multistory building of steel framing and exterior CMU wall construction. Some of the
postulated scenarios are internal to this building. While SafeSites” is not intended to provide an
accurate estimation of internal wall and roof pressures from internal blasts, the order of
magnitude of the worst-case scenario pressures (exceeding 50 psi) indicate that the most cost
effective solution is to contain the potential blast sources inside heavy reinforced concrete cells.
These cells need to be modeled with specific internal pressure design tools.

Under the existing condition, the modular Reactor and Motor Control Rooms located on the
upper floors of Building 4 are predicted to collapse. Similar to what was described for the main
building envelope, the suggested retrofit involves enclosing the potential blast sources in a heavy
concrete cell.

7.4.9 Flare Building

With a highest load of 8.12 psi, no cost effective upgrade can be performed. Personnel
relocation is suggested; or if possible, consolidate with new construction for the nearby Bead
Recovery and Diesel Oil buildings.
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7.4.10 Locker Room Building

This is a steel framing construction cladded in corrugated metal. A load of 5.44 psi over the east
face is the worst-case scenario. This type of building can be effectively upgraded by means of
additional girts, purlins and connections over the walls and roof, and blocking out or protecting
the windows.

7.4.11 Maintenance Building

This building consists of a one story warehouse of heavy steel framing with corrugated metal
siding, an added second story over the east side, and an add-on Contractors Breakroom of lighter
construction on the south face. The highest predicted load is 5.99 psi over the east side. This
building can be upgraded in a cost effective manner, similar to what was suggested for the
Locker Room (see §7.6.10). The Contractor’s Breakroom should be relocated, if feasible and the
add-on portion of the Maintenance Building should be abandoned.

7.4.12 Pilot Plant

This multistory building consists of heavy bolted steel frames with transite wall panels and steel
grating intermediate floors. The highest load is 19.26 psi, applied on the south side. To
effectively upgrade this building, all transite paneling should be removed and replaced with steel
cladding. In the process, once the wall and roof framing is exposed, additional steel purlins and
girts should be installed. Given the height of the building and the predicted loads, additional
lateral bracing may be required, which can be installed when the existing skin is removed.

7.4.13 Poly Buildings 2 and 3

It is our understanding that these two buildings shall be demolished, and therefore no upgrades
are recommended.

7.4.14 Refrigeration House

The highest predicted load is 1.95 psi over the North face. This wood-framed building with
transite wall panels should be vacated or replaced with a blast resistant module.

7.4.15 Storage 3 Building 8

This is a wood-roof-and-columns construction, with load bearing clay brick walls. For the worst-
case scenario loads of 2.37 psi over the east face, upgrades may not be cost effective. We
recommend relocating the building occupants.
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7.4.16 TD Lab Building and Adjacent Warehouse

These high bay load bearing CMU buildings, fitted with open web steel joist roofs, are subject to
loads of up to 9.54 psi over their east faces. These are heavy loads which would require
extensive wall reinforcement, either applying FRP liners over the inside or steel tubes over the
outside. Lateral framing will need to be assessed and may require additional steel bracing. Roof
trusses and purlins may require to be upgraded with additional members or local reinforcements.

7.4.17 Water Treatment Building

This building shares the same construction type as the TD Lab and is subject to similar forces.
Therefore, the upgrade approach should be similar to what was outlined in §7.6.16.

7.5 Windows and Doors

In addition to the hazards from structural components, non-structural components such as
windows and doors pose further hazards to building occupants in an explosion event.

7.5.1 Windows

Windows will break as a function of the surface blast pressure, and glass fragments will be
thrown into the interior of the building as function of the applied impulse. Windows predicted to
fail with high velocity fragments and a launch distance of greater than 10 ft should be considered
for upgrades. Multiple buildings in this plant have one or more windows that meet or exceed the
minimal upgrade criteria:

In general, upgrade options for glass-debris mitigation include the following:

e Removal of windows that are not needed, block in openings.

e Install window film on the interior face of the glazing and anchor to the window frame

e [nstall daylight film on the interior face of the glazing with the addition of a catcher bar

e Install a translucent or transparent plastic sheet inside the window, designed to catch
glass shards in the event of a blast.

Note that strengthening of the window glazing system may require strengthening of the existing
window frame and window frame connections into the building structure.
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7.5.2 Doors

Exterior doors can cause vulnerability issues for building occupants in two ways. First, the doors
can be blown free from their supports into the building as debris hazards. Second, the doors can
become lodged in the doorframes and become inoperable after an explosion event. Multiple
buildings in this plant contain one or more doors that respond in the above mentioned manner to
the postulated loads.

Upgrade options for doors include:

e Removal of doors that are not needed, block in opening

e Replacing an existing door with a blast resistant door and door frame

e [Install cable catch system to prevent door from being thrown into building interior
e Upgrade existing doors structurally, as shown in Figure 16

e Weld stiffeners to the outside face to increase moment capacity

e Weld bar stock to frame to increase the door leaf/door frame bearing arca
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Figure 16. Strengthening of Standard Hollow Metal Door

Structural strengthening of the door system or replacement of the door system with a blast
resistant door will require a substantial strengthening of the connections to the building walls.
Information on blast door vendors and sample specifications are available from BakerRisk
upon request.
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7.6 Peroxide Explosion Hazard Mitigation

Peroxide hazards dominated the explosion profile of much of the site. Originally, the peroxides
were modeled on the basis of the entire inventory of benzoyl peroxide exploding in a single
event, which was ultimately determined as probably greatly overstating the hazard. However,
what the analysis does indicate is the importance of the following:

e Minimizing the amount of peroxide that is located in a single “space” and therefore
subject to the same “environment” that could cause it to be exposed to fire, dry out, or
otherwise induce decomposition. These measures include minimizing inventory, and
separating pallets as much as possible.

e Controlling the peroxide environment, so that is always kept cool, packaging integrity is
maintained, and it is not exposed to likely fire sources.

7.7 Fire Hazard Mitigation

Fire hazards to building occupants are typically managed through the following means:

e having good general release prevention/PSM programs,
having sufficient ventilation in vulnerable buildings to prevent accumulation of
flammable gases or dusts

® access to fire response personnel, equipment and firewater supplies

e providing building occupants with warning that a fire is in progress, and with a means of
egress from the building that faces away from potential fires

[t is assumed that if these measures are in place, building occupants will not be seriously injured
due to fires that occur in the process areas.

7.8 Toxic Hazard Mitigation

Toxic releases have the potential to cause concentrations at occupied buildings that are greater
than IDLH for many minutes. This includes significant periods after the outside concentration
has fallen to zero.

Buildings offer a large measure of protection if windows and external ventilation systems are
closed promptly upon release. However, just as a building delays the ingress of toxic gases, it
also delays the purging of gases once the hazard has passed. Therefore it is important to know
both when an exposure has started and when it has ended. In a “worst-case scenario,” an
initiating explosion could compromise the integrity of a building, leaving it more vulnerable to
toxic releases caused by explosion damage to equipment.
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APPENDIX A.
VAPOR CLOUD EXPLOSION CONSEQUENCE
METHODOLOGY
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This appendix summarizes the vapor cloud explosion prediction methodology used in this study.
Al. Congestion

As a volume of gas combusts, it expands which also forces the unburned gas ahead of it to flow.
If there are obstacles in the path of the unburned expanding gas they will induce turbulence in
the expanding flow. This turbulence enhances the combustion process through mixing and
increased flame surface area. These obstacles are referred to as congestion.

The flame speed and blast wave resulting from a vapor cloud explosion depends on the level of
congestion. A higher level of congestion results in a higher flame speed and more severe blast
wave. In the Baker-Strehlow-Tang (BST) methodology, congestion is classified into three
categories — low, medium and high. Examples of low, medium, and high congestion levels are
depicted in Figure A | through Figure A 3.

Figure A 1: Example of Low Congestion
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Figure A 2: Example of Medium Congestion

Figure A 3: Example of High Congestion
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A2. Confinement

If a roof or other restraint is present, a burning cloud cannot expand in the restrained direction,
and gases flow in the remaining directions at a higher rate. This restraint is referred to as
confinement since it confines the dimensionality of the combusting cloud’s expansion. For
example, a solid roof prevents vertical expansion and is considered to be 2D confinement. In the
BST methodology, confinement is classified into dimensions in which the cloud is free to
expand: 3D, 2.5D and 2D.

The flame speed and blast wave resulting from a vapor cloud explosion depends on the level of
confinement. A more confined flammable cloud causes a higher flame speed and more severe
blast wave. In the BST methodology, confinement is classified into three categories: 3D
(unconfined), 2.5D (confined at a level between 3D and 2D), and 2D (free to expand in
2 dimensions). ;

Examples of these confinement levels are depicted in Figure A 4 through Figure A 6.

Figure A 4: Example of 3D Confinement
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Figure A 6: Example of 2D Confinement
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A3. Fuel Reactivity

A fundamental property of combustion is the laminar burning velocity (LBV), which describes
the reaction rate at which a particular fuel will burn. The higher the burning velocity the more
reactive the fuel, therefore the faster it will burn and produce a stronger blast wave. In the BST
methodology, fuel reactivity is classified into three categories of LBV — low, medium and high.

The combination of congestion, confinement and reactivity is used to predict an effective flame
speed, presented as a Mach number. This Mach number, along with the energy contained in the
cloud, can be used to predict pressure and impulse (defined as the integral of pressure over time)
by interpolating between the numerically modeled BST blast curves.

Years of research into VCEs through experimental programs, numerical modeling, and literature
reviews have produced a proprietary extended version of the BST methodology. BakerRisk has
also extended the methodology to account for the effect of multiple volumes of congestion and
confinement being involved in a single explosion. This methodology produces blast contours
that account for the shape, extents, and variations in the physical congested and confined
volumes typical of industrial facilities.

Through the investigation of hundreds of industrial accidental explosions and hundreds of
medium-scale experiments, the BST methodology has been refined and verified to provide good
predictions of blast loads produced by VCEs.
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Ad. Overview of Blast Waves and Structural Interaction

As discussed above, the accelerated flame front of the VCE can drive a pressure wave through
the atmosphere. Figure A 7 illustrates the propagation of such a wave. Once the wave leaves the
source of the explosion (congested volume, pressure vessel or high explosive charge), it may
reduce in speed, but the pressure wave will continue to expand out from the source in all
directions, decaying in magnitude with distance.

Ambient
Pressure

"ol |

time =, t, ty ty ty s
Explmion Site

Figure A 7: Pressure Wave Illustration

The blast pressure wave expands as a hemispherical shell of pressure bounded at the bottom by
the ground surface. As it sweeps over the ground, this blast wave applies pressure on the ground
surface (see Figure A 7 at time t;). A blast wave traveling over open ground or a flat building
roof is an example of a side-on orientation (see time t; in Figure A 7). A blast wave sweeping
side-on over an area without regard to reflecting surfaces is also called free-field. Blast loads are
traditionally illustrated with free field pressure contours.

A blast wave interacting with a building surface will vary in its pressure magnitude depending on
the orientation of the blast wave relative to the building surface. A blast wave that loads walls
facing the source will produce a reflected blast load. Figure A 7 depicts this at time t3, when the
shock wave strikes the building wall at a normal orientation (i.e. the direction to the explosion is
perpendicular to the reflecting surface). This reflection process causes the pressure and impulse
to be increased above their side-on values. The result is that the blastward surfaces of a structure
receive a higher blast load than the roof, side, or rear walls receive.
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Figure A 8 shows the ratio of reflected (P,) to side-on (Ps,) pressure over a range of pressures
typical for VCEs. From this figure, a ratio between side-on and reflected pressure is found and
referred to as the reflection factor. This factor starts at 2 for very low side-on pressures and
increases as the side-on pressure increases. For example, at 10 psi, the reflection ratio is about
2.5 and at 20 psi, the ratio is almost 3. This load reflection occurs over the full duration of the
wave. Thus, the reflected pressure history is characterized by the peak reflected over-pressure at
the start, reducing to ambient pressure over a time equal to the blast load duration.

3.0 v .
28
26+
244

2.2 A

Reflected to Side-On Pressure Ratio (P/Ps,)

20+ ; t : :
0.0 25 5.0 7.5 10.0 125 15.0 17.5 20.0

Side-On Pressure (psig)

Figure A 8: Reflection Factor as a Function of Side-on Pressure

The relationship shown in Figure A 8 is for a normal reflection of a blast wave by a surface. The
reflection factor is reduced when the blast wave interacts with a surface at an oblique angle, with
a limit of 1 (no amplification) at a side-on orientation.
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APPENDIX B.
EFFECT OF DISCHARGE TEMPERATURE IN DISPERSION
OF STYRENE FOLLOWING A BUILDING 4
REACTOR LOW PRESSURE DUMP (UNMIXED)
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B.1 Styrene Polymerization Reaction Kinetics

The previous Fauske report appears to have been based on a thermally initiated reaction, with a
rate equation of the following form: dx/dt = A [M]'’x, where x is the mass fraction of styrene
monomer, [M] is the concentration of styrene monomer in kgmolfm3, and A is a constant
dependent on the styrene mass fraction and the reaction temperature. It is assumed that Fauske
followed these Kinetics because, using rate constant information from Hui and Hamielec'® this
project replicated the Fauske reaction rates within 10% for test cases that were run.

However, in contrast to the Fauske treatment, FHR notes that in the current operation the
catalyzed reaction of styrene to polystyrene follows first-order kinetics:

dS/dt = kS,
Where S is the concentration of styrene, t is time, and K is a rate constant.
Then,

dS/S =k x dt, which when integrated yields In (S) = kt + integration constant.

Since at t = 0 the concentration is the initial concentration of styrene (So), the integration
constant is In (So), and the equation above can be rearranged to yield the following:

Ln (S/So) = kt

“k” follows an Arrhenius form: k = Ae "¥RT)

Where A is a constant, Ea is the activation energy, R is the gas constant, and T is the temperature
FHR provided the following constants for “k™:

Ea = 122.35 kJ/mole
A =6.94E13

From this information, a spreadsheet was created that allowed the instantaneous reaction rate to
be developed for different temperatures at different points in time. This spreadsheet replicated
the reaction “half-life”s reported by FHR at various temperatures, and so was considered to be
validated.

" Hui, A.W. and Hamielec, A.E., “Thermal Polymerization of Styrene at High Conversions and Temperatures. An
Experimental Study.”, J. Appl. Polym. Sci., 16, 749 (1972).
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B.2 Evolution of Styrene Vapors from the Dump Pit

To test the effect of a dump of styrene in uncontrolled conditions (release at various
temperatures, loss of mixing), a series of modeling runs were performed to estimate the rate of
styrene vaporization from a pool in the dump pit. In this appendix, vaporization is assumed to
occur as a result of pool evaporation only, and does not take into account vapors generated
by reactions in the pool.

Following are test cases of styrene dispersion from the Building 4 dump pit. Side views of the
dispersions are shown for cases where the releases take place at F2/70F atmospheric conditions.
Temperatures shown are those at the point of release from Building 4,

Note that the X and Y axes are not to the same scale.

For more robust atmospheric conditions (DS), the distances to LFL are about 15% lower (at low
temperatures) to 50% lower (at high temperatures) than those shown in the following plots.

Note that the in the current mode of operation, the styrene will be dumped while still well-mixed

with water. It is expected that the presence of water in the pit will limit the temperature of the
styrene above to a nominal temperature about the boiling point of water.

Plume Side View (Fraction LFL, LFL, UFL) for STYRENE
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Figure B 1. Plume Side View @ 80 °C
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Figure B 3. Plume Side View @100 °C
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Figure B 4. Plume Side View @110 °C
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Figure B 5. Plume Side View @120 °C
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Figure B 6. Plume Side View @130 °C
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Figure B 7. Plume Side View @140 °C
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Figure B 8. Plume Side View @145 °C
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Figure B 9. Plume Side View @160 °C
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APPENDIX C.
BLAST STRENGTH CONTOURS, BY INDIVIDUAL
SCENARIO

The Blast Contour plots in this Appendix show the side-on overpressures should the cloud ignite.
[n some cases the contours are a composite of multiple versions of the same event, and any
single event would not cause the contours depicted. This is seen most notably in the plot of
Event P-04-TransferB4, which is a plot of 220 different combinations of release location, wind
direction and atmospheric stability along the route from storage to the process areas.
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Figure C 2: (di) benzoyl peroxide (Bldg 4) - Pressure Contours
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Figure C 8: S-07 - Pressure Contours
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Figure C 9: PR-01-Propane Hose Rupture - Pressure Contours
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APPENDIX D.
CONTROLLING BLAST LOADS

Note that in contrast to the blast contours presented earlier, the loads
presented in this table are reflected loads, and so take into account
the actual net forces to which the buildings will be subjected.
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- ’ Pressure Impulse
Buildin Side Scenario
: (psig) (psig-ms)

Administration Building:1 story

warehouse Roof P-06-Bldg4 1.97 65

Administration Building:1 story

warehouse Side 1 (South) | P-06-Bldg4 4.58 146

Administration Building:1 story

warehouse Side 2 (East) P-06-Bldg4 1.84 61

Administration Building:1 story

warehouse Side 3 (North) | P-06-Bldg4 1.75 58

Administration Building:1 story

warehouse Side 4 (West) | P-06-Bldgd 1.80 59

Bead Recovery Building Roof P-06-Bldg4 6.93 200

Bead Recovery Building Side 1 (East) P-06-Bldg4 11.04 331

Bead Recovery Building Side 2 (North) | P-06-Bldg4 15.66 438

Bead Recovery Building Side 3 (West} | P-06-Bldgd 6.56 202

Bead Recovery Building Side 4 (South) | P-06-Bldg4 6.02 176

Boiler Room Roof P-06-Bldg4 1.41 49

Boiler Room Side 1 (South) | P-06-Bldga 133 46

Boiler Room Side 2 (East) P-06-Bldg4 3.13 106

Boiler Room Side 3 (North) | P-06-Bldg4 3.00 102

Boiler Room Side 4 (West) | P-06-Bldg4 1.29 45

Building 1 Roof P-06-Bldg4 1.22 43

Building 1 Side 1 (South) | P-06-Bldg4 1.18 42

Building 1 Side 2 (East) P-06-Bldg4 2.64 92

Building 1 Side 3 (North) | P-06-Bldgd 2.53 88

Building 1 Side 4 (West) | P-06-Bldgd 1.14 41
(di) benzoyl

Catalyst Building Roof peroxide storage * i
(di) benzoyl

Catalyst Building Side 1 (East) peroxide storage * *
(di) benzoyl

Catalyst Building Side 2 (North) | peroxide storage * *
(di) benzoyl

Catalyst Building Side 3 (West) | peroxide storage = s
(di) benzoyl

Catalyst Building Side 4 (South) | peroxide storage b *

Chips:Pelletizing Area 1st Fl Roof P-06-Bldg4 1.05 39

Chips:Pelletizing Area 1st FI Side 1 (South) | P-06-Bldg4 0.97 36

Chips:Pelletizing Area 1st Fl Side 2 (East) P-06-Bldg4 0.99 37
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Building side Scenario Esie | Umpglse
(psig) (psig-ms)
Chips:Pelletizing Area 1st Fl Side 3 (North) | P-06-Bldg4 2.29 83
Chips:Pelletizing Area 1st Fl Side 4 (West) | P-06-Bldg4 2.24 81
Chips:Pelletizing area 2nd Fl Roof P-06-Bldgd 1.04 38
Chips:Pelletizing area 2nd Fl Side 1 (South) | P-06-Bldg4 0.98 36
Chips:Pelletizing area 2nd FI Side 2 (East) P-06-Bldgd 1.02 38
Chips:Pelletizing area 2nd FI Side 3 (North) | P-06-Bldg4 2.20 80
Chips:Pelletizing area 2nd FI Side 4 (West) | P-06-Bldgd 2.12 78
Chips:Polymerization Roof P-06-Bldg4 1.20 43
Chips:Polymerization Side 1 (South) | P-06-Bldg4 1.13 41
Chips:Polymerization Side 2 (East) P-06-Bldg4 1.12 41
Chips:Polymerization Side 3 (North) | P-06-Bldg4 2.53 90
Chips:Polymerization Side 4 (West) | P-06-Bldgd 2.59 92
Contractor's trailer 1 Roof P-06-Bldg4 1.44 49
Contractor's trailer 1 Side 1 (South) | P-06-Bldg4 2.97 100
Contractor's trailer 1 Side 2 (East) P-06-Bldg4 3.06 103
Contractor's trailer 1 Side 3 (North) | P-06-Bldgd 1.41 48
Contractor's trailer 1 Side 4 (West) | P-06-Bldg4 1.37 47
Diesel / Diesel Qil Buildings Roof P-06-Bldg4 5.00 150
Diesel / Diesel Oil Buildings Side 1 (South) | P-06-Bldg4 4.80 144
Diesel / Diesel Oil Buildings Side 2 (East) P-06-Bldg4 8.62 268
Diesel / Diesel Qil Buildings Side 3 (North) | P-06-Bldg4 10.36 307
Diesel / Diesel Qil Buildings Side 4 (West) | P-06-Bldg4 4.57 138
(di) benzoyl
East Guardhouse Roof peroxide storage 1.46 23
(di) benzoyl
East Guardhouse Side 1 (East) peroxide storage 3.04 48
(di) benzoyl
East Guardhouse Side 2 (North) | peroxide storage 1.46 23
(di) benzoyl
East Guardhouse Side 3 (West) | peroxide storage 1.41 22
(di) benzoyl
East Guardhouse Side 4 (South) | peroxide storage 3.04 438
EPS - Building 4:Main building Roof P-06-Bldg4 * *
(di) benzoyl
EPS - Building 4:Main building Roof peroxide (Bldg 4) * =
(di) benzoyl
EPS - Building 4:Main building Side 1 (South) | peroxide (Bldg 4) * *
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Building side Scenario Frassite | IEHIGS
(psig) (psig-ms)

(di) benzoyl

EPS - Building 4:Main building Side 2 (East) peroxide (Bldg 4) * *
(di) benzoyl

EPS - Building 4:Main building Side 3 (North) | peroxide (Bldg 4) b *
(di) benzoyl

EPS - Building 4:Main building Side 4 (West) | peroxide (Bldg 4) * *

EPS - Building 4:Main building Side 4 (West) | P-06-Bldgd £ *

EPS - Building 4:Motor Control Room Roof P-06-Bldg4 * *
(di) benzoyl

EPS - Building 4:Motor Control Room Roof peroxide (Bldg 4) d g
(di) benzoyl

EPS - Building 4:Motor Control Room Side 1 (South) | peroxide (Bldg 4) ¥ *

EPS - Building 4:Motor Control Room Side 1 {South) | P-06-Bldg4 * :

EPS - Building 4:Motor Control Room Side 2 (East) P-06-Bldg4 " #
(di) benzoyl

EPS - Building 4:Motor Control Room Side 2 (East) peroxide (Bldg 4) * *

EPS - Building 4:Motor Control Room Side 3 {(North) | P-06-Bldg4 * *
(di) benzoyl

EPS - Building 4:Motor Control Room Side 3 (North) | peroxide (Bldg 4) ¥ #*

EPS - Building 4:Motor Control Room Side 4 (West) | P-06-Bldg4 X ¥
(di) benzoyl

EPS - Building 4:Motor Control Room Side 4 (West) | peroxide (Bldg 4} * »

EPS - Building 4:Reactor Control Room Roof P-06-Bldg4 i ¥

EPS - Building 4:Reactor Control Room Side 1 (South) [ P-06-Bldg4 * *
(di) benzoyl

EPS - Building 4:Reactor Control Room Side 2 (East) peroxide (Bldg 4) ¥ #

EPS - Building 4:Reactor Control Room Side 2 (East) P-06-Bldgd i *

EPS - Building 4:Reactor Control Room Side 3 {(North) | P-06-Bldg4 * *

EPS - Building 4:Reactor Control Room Side 4 (West) | P-06-Bldg4 * *

Flare Building Roof P-06-Bldg4 2.99 98
(di) benzoyl

Flare Building Roof peroxide (Bldg 4) 341 41

Flare Building Side 1 (South) | P-06-Bldg4 3.39 114
(di) benzoyl

Flare Building Side 2 (East) peroxide (Bldg 4) 2.96 38

Flare Building Side 2 {East) P-06-Bldg4 2.75 91

Flare Building Side 3 (North) | P-06-Bldg4 3.32 117
(di) benzoyl

Flare Building Side 4 (West) | peroxide (Bldg 4) 8.12 95

Flare Building Side 4 (West) | P-06-Bldg4 6.55 213
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Building Side Scenario Freamie impuke
(psig) (psig-ms)
Locker Room Building Roof P-06-Bldg4 2.31 74
Locker Room Building Side 1 (South) | P-06-Bldgd 4.28 144
Locker Room Building Side 2 (East) P-06-Bldgd 5.45 168
Locker Room Building Side 3 (North) | P-06-Bldg4 2.19 70
Locker Room Building Side 4 (West) | P-06-Bldgd 2.01 65
Maintenance Building:1 story section Roof P-06-Bldgd 212 69
P-04-
Maintenance Building:1 story section Roof TransferB4_7 4.07 53
P-04-
Maintenance Building:1 story section Roof TransferB4_5 4.11 51
P-04-
Maintenance Building:1 story section Side 1 (South) | TransferB4_7 3.44 47
Maintenance Building:1 story section Side 1 (South) | P-06-Bldg4 1.85 62
P-04-
Maintenance Building:1 story section Side 1 (South) | TransferB4 7 3.59 46
Maintenance Building:1 story section Side 2 (East) P-06-Bldg4 4.85 156
Maintenance Building:1 story section Side 3 (North) | P-06-Bldgd 4.79 153
P-04-
Maintenance Building:1 story section Side 3 (North) | TransferB4_7 5.02 55
Maintenance Building:1 story section Side 4 (West) | P-06-Bldg4 1.89 63
Maintenance Building:2 story section (N) Roof P-06-Bldg4 2.47 79
Maintenance Building:2 story section (N) Side 1 (South) | P-06-Bldg4 2.36 76
Maintenance Building:2 story section (N} Side 2 (East) P-06-Bldgd 5.88 182
Maintenance Building:2 story section (N) Side 3 (North) | P-06-Bldg4 3.12 100
Maintenance Building:2 story section (N) Side 4 (West) | P-06-Bldg4 213 69
Maintenance Building: Contractors
Breakroom Roof P-06-Bldgd 2.81 89
Maintenance Building: Contractors 781 86
Breakroom Side 1 (South) | P-06-Bldg4 2.71 -
Maintenance Building: Contractors
Breakroom Side 2 (East) P-06-Bldgd 5.99 186
Maintenance Building: Contractors
Breakroom Side 3 (North) | P-06-Bldg4 5.88 183
Maintenance Building: Contractors
Breakroom Side 4 (West) | P-06-Bldg4 2.68 85
Pilot Plant Roof P-05-PilotPlant 8.75 295
Pilot Plant Side 1 (South) | P-05-PilotPlant 19.26 505
Pilot Plant Side 2 (East) P-05-PilotPlant 6.67 263
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Building side Scenario P'(:::; i {::i:f’::}
Pilot Plant Side 3 (North) | 5-03-Storage 8.91 111
Pilot Plant Side 3 (North) | P-05-PilotPlant 7.64 197
Pilot Plant Side 4 (West) | P-05-PilotPlant 5.76 142
Poly Building 2 Roof P-05-PilotPlant 1.89 58
Poly Building 2 Side 1 (South) | 5-03-Storage 10.75 73
Poly Building 2 Side 2 (East) P-06-Bldga 2.25 80
Poly Building 2 Side 3 (North) | P-06-Bldgd 2.24 80
Poly Building 2 Side 4 (West) | P-05-PilotPlant 5.40 162
Poly Building 2 Side 4 (West) | 5-03-Storage 6.40 128
Poly Building 3 Roof P-05-PilotPlant 1.57 46
Poly Building 3 Side 1 (East) P-06-Bldg4 2.00 73
Poly Building 3 Side 2 (North) | 5-03-Storage 5.60 58
Poly Building 3 Side 2 (North) | P-05-PilotPlant 3.89 116
Poly Building 3 Side 3 (West) | P-05-PilotPlant 4.64 123
Poly Building 3 Side 4 (South) | P-05-PilotPlant 1.29 38
Propane Tank Fill House Roof S-03-Storage 141 23
Propane Tank Fill House Roof P-06-Bldg4 111 40
Propane Tank Fill House Side 1 (South) | S-03-Storage 3.03 49
Propane Tank Fill House Side 1 (South) | P-05-PilotPlant 2.06 61
Propane Tank Fill House Side 2 (East) P-06-Bldg4 2.25 80
Propane Tank Fill House Side 3 (North) | P-06-Bldg4 2.25 80
Propane Tank Fill House Side 4 (West) | S-03-Storage 2.95 41
Propane Tank Fill House Side 4 (West) | P-05-PilotPlant 2.02 60
Refrigeration House Roof P-05-PilotPlant 0.87 26
Refrigeration House Side 1 (East) P-05-PilotPlant 1.35 43
Refrigeration House Side 2 (North) | P-05-PilotPlant 1.95 56
Refrigeration House Side 3 (West) | P-05-PilotPlant 0.86 26
Refrigeration House Side 4 (South) | P-05-PilotPlant 0.79 23
Storage3 Building 8 Roof P-06-Bldg4 1.10 39
Storage3 Building 8 Side 1 (South) | P-06-Bldgd 2.28 80
Storage3 Building 8 Side 2 (East) P-06-Bldg4 2.37 83
Storage3 Building 8 Side 3 (North) | P-06-Bldg4 1.07 38
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Building Side Scenario Pr(:s;;}r 4 (lpr:i:l_"l::}
Storage3 Building 8 Side 4 (West) | P-06-Bldg4 1.03 37
TD Lab Building Roof P-05-PilotPlant 2.09 56
TD Lab Building Roof $-03-Storage 2.55 32
TD Lab Building Side 1 (South) | P-05-PilotPlant 3.16 84
TD Lab Building Side 2 (East) P-05-PilotPlant 4.93 131
TD Lab Building Side 2 (East) 5-03-Storage 9.54 100
TD Lab Building Side 3 (North) | P-06-Bldg4 1.74 64
TD Lab Building Side 3 (North) | S-03-Storage 1.80 27
TD Lab Building Side 4 (West) | S-03-Storage 1.84 25
TD Lab Building Side 4 (West) | P-05-PilotPlant 1.68 46
Warehouse adjacent to TD Lab Roof 5-03-Storage 6.01 66
Warehouse adjacent to TD Lab Roof P-05-PilotPlant 2.43 66
Warehouse adjacent to TD Lab Side 1 (South) | P-05-PilotPlant 13.68 315
Warehouse adjacent to TD Lab Side 2 (East) S-03-Storage 11.40 113
Warehouse adjacent to TD Lab Side 3 (North) | S-03-Storage 2.73 44
Warehouse adjacent to TD Lab Side 3 (North) | P-06-Bldg4 193 70
Warehouse adjacent to TD Lab Side 4 (West) | P-05-PilotPlant 2.14 58
Warehouse adjacent to TD Lab Side 4 (West) | 5-03-Storage 4.66 49
Wastewater Treatment Building Roof P-05-PilotPlant 2.64 68
Wastewater Treatment Building Side 1 (South) | 5-03-Storage 1.53 62
Wastewater Treatment Building Side 1 (South) | P-05-PilotPlant 191 51
Wastewater Treatment Building Side 2 (East) P-05-PilotPlant 7.28 174
Wastewater Treatment Building Side 3 (North) | P-05-PilotPlant 3.95 116
Wastewater Treatment Building Side 4 (West) | S-03-Storage 2.99 139
Wastewater Treatment Building Side 4 (West) | 5-03-Storage 2.98 140
Water Treatment Building Roof P-06-Bldgad 0.97 35
Water Treatment Building Roof S-03-Storage 1.51 24
Water Treatment Building Roof P-05-PilotPlant 1.04 30
Water Treatment Building Side 1 (South) | S-03-Storage 5.70 93
Water Treatment Building Side 2 (East) P-06-Bldg4 2.04 73
Water Treatment Building Side 3 (North) | P-06-Bldg4 1.99 72
Water Treatment Building Side 4 (West) | P-05-PilotPlant 1.01 30
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Building side Scenario Presure: | Mol
(psig) (psig-ms)
Water Treatment Building Side 4 (West) | P-06-Bldg4 0.93 34
Water Treatment Building Side 4 (West) | S-03-Storage 1.45 23
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APPENDIX E.
TESTS OF ALTERNATIVE BUILDING 4
REACTOR DUMP CONCEPTS

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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The site currently considers initiating a Building 4 reactor dump if the temperature varies more
than 4 °F from the batch temperature specification, and a dump is initiated automatically if the
temperature reaches 210 °F. The specific conditions in the reactor at the time of a dump are
described below and are referenced as Scenario R-03 in this study.

Special Note Regarding Scenario R-03

The current practice for performing a low pressure dump from a Building 4 reactor follows:

e Catalyst has been added.

e Reactor is vented to flare prior to initiation of dump (reactor pressure is less than 2 psig).

e  When preparing to dump, the vent to flare is shut and the reactor is sealed up (at 200 °F)

e Dump is started when the reactor reaches 205 °F, vs. the normal reaction hold
temperature of 91.5 °C (196.7 °F) during the reaction phase. At this point, approximately
57% of the styrene has already reacted.

e Agitation in the reactor is maintained, and nitrogen is opened up to the reactor with a set
point of 20 psig. Mostly this is used to counter the vacuum effect of dumping from a
closed up vessel. Due to the small line size for the nitrogen there is typically not much
pressure built up (~5 psi). If the dump to pit gets plugged then the pressure in the reactor
would start to build but since this is at the beginning of the reaction there shouldn't be
anything to restrict the dump.

e It takes approximately 20 minutes to empty the reactor.

Under typical summer conditions, the release discharge and pit will cause the contents of the pit
to cool to about 181 °F initially. However the polymerization reaction continues (at a reduced
rate), and the contents of the pit self-heat at about 1 °F per minute, offsetting additional cooling
by the pit walls. To replicate the self-heating effect (both inside the reactor and outside), the
release was modeled as occurring at 215 °F. Beyond this temperature it is assumed that the
water that will settle to the bottom of the pit will moderate the pool temperature by boiling away.
A calculation confirmed that there is more water in the discharge to the pit than the available
energy of reaction to boil it completely away.

However, other options exist. The site wished to know whether the current practice was the
optimal one, with respect to the ultimate disposition of styrene/vapor that would be released
upon discharge to the dump pit. For this reason, a series of modeling runs was performed in
which the reactor contents were released at different temperatures. For the purposes of these
calculations it was assumed that the reaction in the pit was negligible, and that the rate of
vaporization from the pool was simply a function of the pool temperature as it developed from
the release of non-agitated reactor contents into the pool, and unrelated to heat/vapors generated
as a result of reactions in the pit. The results of these runs are presented in Appendix B.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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Alternatives for the mixed dump condition are described next.

Alternatives

The site has questioned whether this approach is optimal with respect to the balance between
safety and environmental discharge that results when a dump occurs. A series of modeling runs
was conducted to test various alternatives suggested by the site. The results of these runs follow.

ALTERNATIVE I: REVIEW OF IN SITU CONTAINMENT OF OFF-SPEC
POLYSTYRENE BATCH

Following is a review of different versions of in situ containment of polystyrene batches that
have gone off-spec. The following scenarios are considered:

Scenario 1 — Atmospheric Vent Closed at 200 °F, Mixing Continued
Scenario 2 — to be developed
Scenario 3 —to be developed

Approach

A spreadsheet was developed to document and calculate various process parameters step-wise in
time. Some of the entries on this spreadsheet were calculated and others were initial conditions
or physical constants estimated using DIPPR algorithms from SafeSite;s”. Some of the
calculations performed are described below and can be compared to the spreadsheet calculations
provided separately as an MS Excel file.

d(S/So’)/dt (fractional rate of styrene conversion) — This was taken from a separate
reaction kinetics spreadsheet which has been previously validated against the reaction
half-lives. For each point in time, the maximum (initial) rate at a given temperature was
used since the temperatures were changing during the model run.

Fraction of reaction completed — For each time step, this fraction is calculated as the
sum of the completion at the previous step, plus the reaction completed during the time
step. The latter was calculated as the average reaction rate during the time step
multiplied by the time interval.

dS/dt (rate of styrene conversion) — Equal to the fractional rate of conversion
d(S/So’/dt) multiplied by the concentration So” of the styrene at the time of the step. So’
is equal to the initial concentration So multiplied by the fraction of the reaction

yet to be completed.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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e Heat of reaction — This value, calculated in units of Joules/second, is calculated as the
rate of styrene conversion (mol/liter-sec) x volume in liquid phase (liters) x heat of
reaction (J/mol).

e Self-heat rate — Calculated as the heat of reaction (J/sec) divided by the heat capacity of
the liquid phase (J/kg-degK) divided by the density of the mixture (kg/liter) divided by
the volume of the liquid phase (liters). After conversion of temperature units, this is
reported in °F/second.

© Volume of vapor generated — Initially the heat of reaction is assumed to be completely
absorbed by self-heating the mixture. Eventually the mixture reaches its boiling point
and vapor is produced. Based on the vapor pressures of water and styrene at 212 °F. a
general assumption is made that this same ratio is the ratio in the produced vapor. For
that reason, the density and heat of vaporization for an 80:20 water/styrene mixture is
used for this calculation, which is: Heat of reaction (J/sec) divided by heat of
vaporization (J/kg) divided by vapor density (Ib/gal), which after conversion from pounds
to kilograms is reported in units of gallons/second of vapor. This rate of vapor
production during the step interval (seconds) is compared to the initial vapor space
volume to determine the pressure increase in the system during the time interval. The
mass flow rate of vapor is calculated in a similar manner, but not having to account for
the vapor density.

The analysis of the individual scenarios follows.

Scenario 1 — Atmospheric Vent Closed at 200 °F, Mixing Continued

[n this case, the plant terminates the batch at 200 °Fahrenheit but contains the mixture in the
reactor. Mixing continues. Table E-1 illustrates how the temperature and pressure in the system
increase with time. There are a number of assumptions in this analysis, including:

1. There is no net change in the liquid phase volume (which is important because of its
potential to compress or expand the vapor phase and thus the system pressure). In fact,
the liquid will expand with increasing temperature, but the production of polystyrene is
known to reduce the volume in a styrene/polystyrene system. As it happens, this was
checked at one point (212 °F), and the amount of thermal expansion was virtually the
same as the predicted shrinkage due to polymerization — that is, no overall net change in
liquid phase volume.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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2. As long as the batch has not reached its boiling point, it is assumed that the entire heat of
reaction is absorbed as a temperature rise in the liquid phase, and none of it is used to
create new free vapor. That is, prior to boiling, the pressure in the system increases only
because of increases in the vapor pressure above the liquid phase and, to a much lesser
extent, ideal gas expansion of the non-condensibles present in the vapor at the time the
atmospheric vent is closed. The pressure could also change significantly based on
expansion or contraction of the liquid space, but since the expansion and contraction
phenomena appear to cancel each other out, there is no net influence of liquid volume
change in the system pressure.

Of particular note is the fact that as long as the mixture is kept below its boiling point, there does
not appear to be a concern. However, once boiling begins, the pressure rapidly increases (boiling
is assumed to start at 225 °F, since the precise boiling point of this system at elevated pressures is
not known). Once the batch vapors burst the rupture disk, the system will depressure again and
slowly start to rebuild pressure as the batch temperature (and vapor generation) increases.

At some point the reaction proceeds so vigorously that vapors are generated faster than they can
be relieved through the rupture disk. Based on some very rough calculations (which should be
verified by the RD calculation sheet), the RD should relieve about 10,000 Ib/min of pure vapor.

Conclusions — Based on the draft version calculations, there will not be a significant pressure
buildup until the styrene/water mixture reaches its boiling point, very roughly projected to occur
after about 5 minutes from the time the vent line is closed, at a temperature of roughly 225 °F.
Once boiling begins, the pressure rapidly increases to the rupture disk opening pressure of
150 psig, after which the pressure drops again since the system pressure relieves faster than new
vapor is being generated. Eventually, however, the reaction rate is vigorous enough that it is
projected to exceed the rupture disk relief capacity. This occurs at about 270 °F, about 7 to 8
minutes after the vent line is closed.

This analysis depends on a number of assumptions, and does not yet account for the potential
carryover of liquid phase into the relief piping. This “champagne effect” could constrict the
vapor relief flow path, thus reducing the effective relief rate by an as yet-to-be-
determined amount.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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Table E 1. Temperature/Pressure Profile for Reactor When Blocked in at 200 °F, with Mixing

FOR MIXED PHASE REACTION, ASSUMING REACTION CONTINUES ACCORDING TO NORMAL KINETICS. REACTOR VENT BLOCKED IN AT 200 F.

Heatof polymerization

Initial valume of styrene
Initial valume of water
Initial valume of liquid phase
Initial valume of vaper phase

Initial concantration of styrane

Tirre after
want block-
in {sec) Temp (F)

a 200
25 a0
48 202
70 208
51 204
1o 205
129 206
1a7 207
Rl 208
180 209
105 a0
209 am
23 212
236 213
e 214
260 215
310 20
47 225
s 230
S 238
412 240
4 245
axs 250
443 255
450 260
A58 265
461 270
465 275
469 280
473 288
477 200

~Doet not account for liquid phase axpansien or contractien. By 212F, shrinkags

G.00E+04 J/mele styrene
7435 gal
7072 gal
14567 gal
1440 gal

4.133 mol/liter

dis/sa)/de

max {1fsec)
0.000282
0.000268
0000265
Q00803
Q000332
0.000341

Fractian
of Rxn
done

0.58a37

0.85479

ZBIBR STS livers
2676752 liners
55136.095 liters

ds/dt
{mol/liter-
sec)

00104
0.00110
000118
000123
0.00129
0.00137
000144
0.00152
0.00160
0.00065
0.00178
0.00187
0.00157

0.00218
000229

000254
0.00374
0.00474
000858
o0raT
0.00926
0.01144
001351
D.01668
0.01967
ooezes
0.02533
0.02683
0.02555
0.01730

Heat of
Ran
{fsec)
3456406
364E+06
3856406
4.06E+06
4286406
452606
4. 76E+06
5.02E+06
5.259E+06
5 5HE406
S.ETE+06
6186106
S.51E+06
5.85E406
7 2E+06
7.50E+06

STIERE
1.246407
1.57€+07
1.96E+07
2ATEWGT
3.08E407
3786407
£,60E407
5.52E+407
B 51E+07
7516407
2386407
2886407
845E407
5.726+07

[rot par mole of polystyrane?)

Heat
Density  capacity
of 50:50 of 50:50

Assumes:

Minor amaunt of reaction has been completed att =0 seconds

Water boils at 212 at 14.7 psig, but not until 225F at elevated pressure.

Heat of
Vapari-
zation of

mle  mix {i/kg- Self-Heat Rate  BO20 mix

(gfliver)  degk)
0.8%47 3090
08542 o2
08937 3093
08934 3095

0,892 e
0.8924 3098
0.8919 3099
0.8514 oo
0.8510 302
0.5905 3103
0.8500 o5
0.8855 3108
0.B891 3108
0.EE85 3100
0.e882 10
0.8877 3112
0.8853 3120
0.8820 1
08805 138
©.8900 3143
0.8900 3151
08300 59
©.8900 3167
0.5900 175
0.8900 3184
0.8900 3193
0.8900 3201
0.8900 210
08900 EEe

(deg F/sec)
0.041
0043
0.045
0.048
0,051
0053
0.056
0,088
0.063
0.066
0,088
o.073
0.077
0.0c81
o085
0.090

0.115
0.146
0186
0231
0.288
0,356
0.438
0.532
0,836
0.748
0.860
D.5958
1811
0,960
0,548

(1kgl
1162606
11626406
1161E+06
1AB0E+08
11596406
L159E+06
11586408
1157E+06
L1S6E406
11SEE+06
11556406
11S4E+06
11536406
11526406
11526406
LASIE+06

11476406
11436406
1.139E+06
1.135E406
1.131E+06
1.126E+06
11206406
1.11BE+06
1.114E+06
1109406
1105606
1.100E+06
1.096E+06
1.091E+06
1.087E-06

Density of
80:20 mix
vapor
{lefgal)
B.481E-08
6.555€.03
6.637E-03
6.715E-03
6836603
6.913E-03
5.990€-03
T.1106-03
7.187E-03
7.306E-03
T.362E-03
7.501E-03
7.576E-03
7.685E-03
7.769€-03
7.BBGE-O3

8.4706-03

S001E-03
5.6ME-D3

about 6% andliquid expansion is also abaut 0,6%.

Volume af
vapor
ganarated
[gad/secat
Latm.}*®

3127

Vapes
pressure

of 550 Prassure

mix
[psia)
10,26
1047
10,69
1091
1313
1136
1159
183
1207
1231
12,56
1281
1307
1333
13.60
13.87

15.28

16,81
18.47

Increase

Imsi}®

a2
0.23
0.24
015
0.6
027
029
029
0.30
032
032
034
038
0.36
037

154

815.36

** Ezgg vapor is assumed to not be generated until Z25F. After 225F, generated vapor is assumed to be added Into the existing vaper space to increase the pressure,

Total

Pressure  System
Increase Pressure

[pasl

on
0.45
085

120
147
176
205
235
267
299
333
ER-
4.05
4.42

596
785
£23.02

(psia)
14,7
19
152
154
155
153
16.2
165
168
111
174
177
180
184
187
181

207

224
8377

Vapor
o]

{Ib/mink

July 2010

At this paint the rupture dizk opens

2304
889
3589
adE1
b el
6554
7763
esas
10077
10712
10248

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS. CALCULATIONS NOT YET VERIFIED.

E-6

FHRPRUOO1768



FHR Peru BakerRisk Project No. 01-02611-001-09
Facility Siting Study, Final Report (Rev 1) July 2010

APPENDIX F.
BASIS FOR PEROXIDE EXPLOSION MASS INPUTS

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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As part of the original project, a protocol for converting the energy in a given inventory of
benzoyl peroxide (BPO) into an equivalent explosion strength was established. However, there
are still outstanding questions as to how to determine the inventory to assume, for the purposes
of explosion modeling. The issues are:

1. Is the BPO used by the site (75% + 25% water) considered explosive, and under what
circumstances?

2. Ifthe BPO is potentially explosive, how much of a given inventory would actually
participate in a discrete explosion event (one that occurs on a milliseconds time scale)?

To try to answer these questions, various standards were reviewed. In addition, the input from
two subject matter experts was obtained, one of whom is on the relevant NFPA committee and
the other a peroxide supplier to the Peru site. Other people were solicited but either they did not
have meaningful information to provide and/or they were unwilling to provide the information.
By far the most helpful person was Tomas Salvador at Arkema.

Note that the information that follows is a synopsis of various sources of information, both
written and verbal. Because there is a possibility of misunderstanding/misinterpretation,
the original sources of information should be consulted prior to instituting measures based
on this document.

Question 1 — Is the BPO Used at Peru Explosive?

When handled as specified, the BPO used by the site is not considered explosive, as per various
standards including NFPA 432, 49 CFR173.225, and one from the leading chemical risk
management authorities (Dutch)'®. In each case, the standard has a composition cutoff of BPO
concentration <77% and > 23% water. Of course, these concentration specifications are cutting
it somewhat close to the concentrations in FHR’s BPO, and that is probably by design. Again,
there is a presumption that the material is being stored in a controlled manner as defined in these
sources and others such as FM Data Sheet 7-80. The question then becomes whether there are
circumstances under which the material may not be present in the specified concentrations or
handled as required.

Arkema notes the following observations from tests they have performed:

Water - A slight change in water content will not make a big difference in the chemical’s
stability, however, larger changes will. Concentrations of 92% and higher BPO (and possibly
less) are known to be dangerous. Arkema sells 98% BPO, but only in 1-pound bags vs. the
30-pound bags supplied to Peru.

'® VROM, “Storage of Organic Peroxides — PGS 87, 1997.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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Temperature — Arkema has exposed a 35-pound bag of 78% BPO to 150 °Fahrenheit conditions
for a full week without significant degradation. However, there was a “forceful” decomposition
at 160 °F. They also note that they ship this material to Europe in a non-temperature controlled
environment. At lesser elevated temperatures (40-45 °C) BPO hydrolyzes to benzoyl peroxide,
but this is strictly a quality issue. Arkema has ignited 75% BPO under a water sprinkler and
while the BPO burned, it did not explode. Note that this was an ‘open’ ignition; if the material is
contained and ignited, the pressure buildup can lead to a more significant event. For this reason,
it is better to fight a peroxide fire with sprinklers rather than containment.

Quantity — The self-accelerating decomposition temperature (SADT) is a function of the
quantity stored, and is basically a balance between the rate at which heat of decomposition is
created and the rate at which it can be dissipated through a package. This is the reason that the
more hazardous the peroxide, the less amount that is allowed to be stored in a single package.
Since the suppliers follow the relevant codes and standards in this regard, the primary potential
for storage conditions to be compromised is at the site. NPFA and others specify the allowable
storage and fire-protection arrangements for BPO (quantities, spacing). In addition, Arkema
notes that hazards can be introduced by removing the BPO from its packaging and combining it
with the contents of other BPO bags, in a drum, for example. This larger quantity creates an
inventory with a lowered SADT.

Contaminants and other Environmental Exposures — BPO can explode if exposed to
contaminants such as cobalt, so it is critical that the use of intermediate storage containers
(buckets, drums) be minimized and that the areas where BPO is kept are clear of such
contaminants to the extent possible. Similarly, BPO should be kept away from areas where high
voltage or electrostatic energy is present.

Based on the above, it is expected that BPO explosion hazards can be prevented by simply
Jollowing standard storage and handling practices. The question then becomes whether there
are any scenarios under which the standard practices could be compromised, and the amount of
BPO that would be involved in a resulting explosion event.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
CALCULATIONS NOT YET VERIFIED.
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Question 2 — How Much Inventory Could Participate in a Peroxide
Explosion?

A member of the relevant NFPA committee was asked whether there was any inference that the
storage layout requirements specified in the NFPA standard (that is, height of pallets, distances
between rows of pallets) indicated that a single discrete explosion (millisecond) event would
effectively only involve a pallet’s worth or less of peroxide. His response was that such an
inference should not be drawn, and that the separation distances were more of a consensus
judgment regarding ‘good practices’ than anything.

Fundamentally, then, the amount of material that could participate in our millisecond peroxide
explosion depends on the cause of the event. Following is a review of how each of the
parameters discussed earlier might be disturbed from its specified state.

Water — The BPO could become dried out at the source, en route to the site, or at the site. If the
BPO dries out at the source or en route, it seems likely that any explosion event would occur
prior to its arrival on the site, since the material is subjected to more environmental disturbance
prior to its arrival than afterward. Once on site, if the package integrity is maintained there
should be no cause for drying out.

However, the following are considered plausible:

® Remote storage area: In the peroxide storage building the pallets are sealed, and so
spillage of individual bag(s) should not occur. It is, however, considered credible for a
forklift to puncture a few bags and perhaps not notice it.

® Building 4: 1f a bag is broken/spilled in the process area it is assumed that it will be
noticed by the person who created the break/spill and cleaned up prior to its contents
drying out. So the potential for drying out would seem to be limited to either
(a) storing the peroxide for a prolonged period directly in front of ventilation fans and/or
heaters or (b) intentionally removing some peroxide from a bag and being interrupted
prior to utilizing it in a safe environment,

With respect to (a) above, the heaters in Building 4 are located near the ceiling, face horizontally,
and are not near the ‘normal’ inside storage spots. It is possible for ventilation (fans) to be
nearby. In the case of (b), entire bags are dumped directly into reactor addition tank (Cat tank) in
preparation for charging to the reactor and are never removed from the packaging and combined
with other packets prior to use. All additions are some multiple of 30 1b and 10 Ib bags. Bags
are removed from the cardboard boxes and piled on movable carts in order to make it easier to
stage raw materials for each reactor.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
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Temperature — Arkema has tested the fire behavior of individual bags of peroxide, but not
entire pallets. In the case of individual bags, the observation is that the fire burns from the
outside in, but no explosion takes place. However, one can envision a scenario in which a fire is
present (for whatever reason) and envelopes a pallet of BPO. The pallet would burn from the
outside in, but potentially the heat generated in the fire could grow progressively until the
interior bags in the pallet reach the SADT.

There are two versions of this event to consider:

e Fire inside remote storage area: Pallets are kept in storage adjacent to each other, so a
fire in one pallet is likely to spread to adjoining pallets. A fire impinging on other pallets
could go undetected for some period of time and result in an explosion of BPO. Assume
that a fire can affect two pallets to an explosion outcome in the sub-second time frame
that defines a discrete explosion event.

e Fire in Building 4: 1t is assumed that a fire in the process area could also result in a pallet
explosion, but that the presence of the fire would be obvious and that the building
occupants would have evacuated. Since the site stages as much as 10,000 pounds of
peroxide in the building, it is assumed that an event is similar to that in the remote storage
area (two pallets). The effects of the explosion on building occupants are assumed to be
applied only to people other than those in Building 4, who are presumed
to have evacuated.

Quantity — Since entire bags of peroxide are used and dumped directly into the addition tank,
the quantity of peroxide available to be in self-contact is limited to the single bag contents, and
there is no lowering of the assumed temperature at which self-accelerating decomposition
temperature occurs.

Contaminants and other Environmental Exposures - If the cause is contamination, then the
amount participating in the explosion is probably limited to a few packages that are broken in a
single event and happen to contact the contaminant in the area of the spill. Assume a 100-pound
inventory participating in a discrete millisecond event. It is assumed that there are no high-
voltage or electrostatic ignition sources, since these areas are Class 1 Div | rated.

Summary

Based on the above analysis, it is assumed that in the event of a fire, up to two pallets of BPO
could be involved in an explosive event in both the remote storage area and in Building 4. The
previous modeling will therefore be revised from the previous assumption of 48,000 pounds in
the remote storage area and 10,000 pounds in Building 4 to a limit of 2880 pounds
in each location.

FOR INITIAL DISCUSSION PURPOSES ONLY, TO CHECK ASSUMPTIONS.
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Page: 00002 *Validated= ILLINOIS Envirommental Protection Agency
2013 Hazardous Waste Report
Form GM — Generation and Management

USEPAID: ILIMEBTLIS4SES I EFAID: 0990850005
SECTIOXN 1. WASTE DESCRIPTION

A Waste Desoription: CONTAMINATED S0ILS

B. EPA Harardous Waste Codeds) - DG DE

C. Source Code - 3l D. Form Code - Wil MManagemesnt hMethod -
E. Waste Mimmization Code: X

SECTION 2. QUANTITY GENERATED:
A O - 3 Pounds (Ths) Den=ity : 9.00 Ibizal .
B. Cruantity Generated in Cinvent Reporting Year 1,190,453.0

SECTION 3: QUANTITY MANAGED ON-SITE:
Thd this location managze seme or all of this waste i RCEA or UIC regulated treatment,
recyching, ar dispesal units at this lecation? (D0 NOT melude RCFA exentpt processes.)

On-Site System] Management MMethod - Quantrty managed on-site ths vear :
On-Site System? Management Method - Quaniity managed on-site thas vear :

SECTIOXN 4. OFF-5SITE SHIPMENT
A Was any of this waste shipped off site thi= reparting year? Y
SITE L. T

B. U5 EPAID No. of facility waste was shipped to: ILIHMIOG66206

C MManagement method shipped fo - HliZ

D. Total quantity shipped m this reporting year : 21,290,458.0
SITE 2.

B. US. EPAID Mo. of faclity waste was shipped to:

C. Management method shipped to:

D. Total quanhty shipped m this reporing year - 0.0
SIIE 3.

B. US. EPAID Mo. of faclity waste was shipped to:

C. Manzagement method shipped to:

D. Total quantity shipped m this reporting year 0.0
SIIE 4.

B. US. EPAID Mo. of faclity waste was shipped to:

C. Management method shipped to:

D. Total quanhty shipped m this reporing year 0.0
SIIE 5.

B. US. EPAID Mo. of faclity waste was shipped to:

C. Manzagement method shipped to:

D. Total quanhty shipped m this reporing year 0.0
COMMENTS: N

0.0
0.0
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Form Approved OMB No.2050- 0039

i @fg;ﬂ pnnt ortype (Form deS|gned for use on elite (12 pitch) typewnter) '

UN|FORM HAZARDOUS 1 Generator ID Number

2.;‘Poge1 of |- 3. Emergency Response Pnone 4 Manlfest Tracking Number :
WASTE MANIFEST LT TR SR G T

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone

Faciht S Phone

6. Transporter 1 Company Name ‘ U.S. EPA D Number !
7. Transporter 2 Company Name U.S. EPA ID Number
Sr Designated Facility Name and Site Address U.S. EPA ID Number

9a. 9b. U.8. DOT Description (mcludmg Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Tota! 12. Unit 13, Waste Codes

HM | and Packing Group (if any)) No. Type Quantity Wt./Vol.

1.

oz

Q

2

i}

=21 2

A '

(U]
3.
4.

14, Special Handling Instructions and Additional Information

15. GENERATOR’S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully arid accurately described above by the proper shipping name, and are classified, packaged;
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations. if export sh|pment and | am the Primary.
Exporter, | certify that the conterits of this consignment conform 10 the.terms of thé attached EPA Acknowledgment of Consent.

| ceitify that the waste minimization statement identified in 40 CFR 262. 27( ) (|f1 am a large quantity generator) or (b). |f | am a'small quanmy generator) is frue.

Generator's/Offeror's Printed/Typed' Name Slgna Dary .. Year
= | 16. International Sh 1 ' ’
= iemations Sipments D Import to U.S. D Export from U.S. Port of entry/exit:
= Transporter signature (for exports only): Date leaving U.S.:
% 17. Transporter Acknowledgment of Receipt of Materials
E Trangporter 1 Printed/Typed Name Signature ¢ Month ~ Day  Year
g : | o
E | Transporter 2 Printed/Typed Name Signature Day  Year
o2
= | L[ |

18. Discrepancy . ‘
'[ 18a. Discrepancy Indication Space [ | Quantﬁy ‘ ‘ o E‘Type T 'D'Residue ’BPaniat Rejection i ‘DFU” Rejection

Manifest Reference Number:

ﬁ 18b. Alternate Facility (or Generator) U.S. EPAID Number
=
2
- | Facility's Phone:
E 18c. Signature of Alternate Facility (or Generator) Month Day Year
g
=l | | 1]
& 19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems) :
=k o 2 3 4,

: '., 20 Desrgnated Facrhty Owner or: Operator Cemﬂcatlon of recerpt of hazardous matenals covered by the. manrfest except as- noted in Item 183
: Printed/Typed Name """ S|gnature i -

EPA Form‘8700-22 (Rev. 3-05) PreviOOS edirions are absolete.
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u001777




Please’ pnnt or type (Form desxgned foruse on elite’ (12 pltch) typewnter)

Fori Approved. OMB No. 2050-0039

. UNIFORM HAZARDOUS

1 GeneratorlD Number e
‘WASTE MANIFEST T

. ¥2.Page ] of

racking Numb

3. Emergency Response Phone

FLE

5. Generator“s Name and Ma|lmg Address

Generator's Phone:

~ Generator's Site Address (if different than mailing address)

6. Transporter1 Company Name

U.S. EPAID Number

7. Transporter 2 Company Name

5 .~ U.S. EPAID Number

8. Designated Facility Name and Site Address

Faciht S Phone

U.S. EPAID Number

%a. 9b. U.S. DOT Description (lncludlng Proper Shipping Name, Hazard Class, ID Number,
HM and Packing Group (if any))

10. Containers 11. Total

Quantity

12. Unit
Wt./Vol.

No. Type

13. Waste Codes

18

14. Special Handling Instructions énd Additional'Information

15. GENERATOR’S/OFFEROR'S CERTIFICATION:. | hereby declare that the.contents of this con5|gnment are fully-and accurately. described above: by the proper: shlppmg name; and are classified; packaged,
. marked and labeled/placarded, and are'in all respects in proper condition for transport according to applicable international-and national governmental regulahons If export sh|pment and | amthe anary

o \Exporter 1 certify that'the coritents of this consignment conform to the terms of thie attached EPAAcknowIedgment of Consent.

: Generators/Oﬁerors Pnnted/Typed Name

I'certify that the waste minimization statement identified in 40 CFR 262:27(a) (f | am a large quantity generator) or:(b) {if | am a small quantity generator) is frue.

Signature.

Year

Month Day‘

16. Intemational Shipments D Importto U.S. D Export from U.S. Port of entry/exit:
Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials

Signature .-

Transporter 1 Printed/Typed Name

Transporter 2 Printed/Typed Name

Signature

&

DESIGNATED FACILITY ———— [TR ANSPORTER] INT'L

18. Discrepancy

18a. Discrepancy Indication Space

I:] Quantity "

D Residue !

Manifest Reference Number:

I:I Partial Rejection

D Full Rejection

18b. Alternate Facility {or Generator)

Facility's Phone:

U.S. EPAID Number

18c. Signature of Alternate Facllity (or Generator)

Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1 2.

3. 4.

120 DeS|gnated Faoil |ty Owner or-Opgrator; Certlflcanon of recexpt of hazardous materials-covered by the manifest except as noted in‘ltem 18a
i Pnnted/T yped Name ! ;

Signature. -

Day

EPAForm 6700-22 (Rev. 3.05

revious editions are obsoleto.,

'FHRPRU001778



_print or type. (Form designed for use on elite (12-pitch) typewriter) T ST e Form Approved. OMB No. 2050-0039

UMIFORM HAZARDOUS | 1- Generator ID Number 2. Page 10of | 3. Emergency Response Phone 4. Manifest Tracking Number

WASTEMANIFEST | {% 00 0 i o a0 0 U e

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone; . @@

U.S. EPAID Number.

6. Transporter 1 Company Name

7. Transporter 2 Company Name U.S. EPAID Number

8. Designated Facility Name and Site Address U.S. EPAID Number

Facility's Phone:

S iopi d Class, ID Number, 10. Contai i
9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, Containers 11. Total 12. Unit 13. Waste Codes

HM | and Packing Group (if any)) No. Type Quantity Wt.\Vol.

1, s ne . . N i .

o

o

2

=2

)

(5]
3.
4.

14. Special Handling Instructions and Additional Information

15. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name; arid ate classified, packaged,
marked and labeled/placarded, and are in af respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantity generator) is true, /

Generators/Offeror's Printed/Typed Name Signature

T6. Tnternational Shipments ) — .
e P D Import to U.S. D Export from U.S. Port of entry/exit:

Transporter signature (for exports only): ¢ Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials

Signature -

Transporter 1 Printed/Typed Name

[

Transparter 2 Printed/Typed Name _,Signature © Month Day Year

| o
18. Discrepancy

18a. Discrepancy Indication Space ‘:I Quantity D Type D Residue D Partial Rejection D Full Rejection

Manifest Reference Number:

18b. Alternate Facility (or Generator) ) U.S. EPA ID Number

Facility's Phone:

Month Day Year

18c. Signature of Alternate Facility.(or Generator)

19. Hazardous Waste Report Management Method Codes (i.6., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ———— [TR ANSPORTER| INT'L|<

1. il 2. 3. 4.

[

20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in ltem 18a

.

Printed/Typed Name Signature

FHRPRUO01779

EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. ' I DESIGNATED FACILITY TO GENERATOR
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ed-for Use bh dlite (fl,?—pi’t'ch)"typeWrite'r:) S

Form Approved. OMB No. 2050-0039 '

Please printortype. (Form de

| UNIFORM HAZARDOUS

-12.Page 1.0f
WASTE MANIFEST

1:Generator iD Number...- -3. Emergency Response Phone‘

FL

E

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transporter 1 Company Name U.S. EPAID Number

U.S. EPA ID Number

7. Transporter 2 Company.Name'*

8. Designated Facility Name and Site Address U.S. EPAID Number

Facility's Phone

%, 9b.U.8.DOT Descnptlon (|nc{ud|ng Proper Shlppmg Name, Hazard Class, ID Number, 10. Containers 11, Total 12. Unit 13. Waste Codes
HM -1 ahd Packing Group (if any)) No. Type Quantity Wt./Vol. ’

(ST Ay

o
e
1E|
% d
= 20
A
141
3.
4,

14. Special Handling Instructions and Additional Information

: 15 GENERATOR S/OFFEROR’S CERTIFICATION: I hereby declare that the contents of this oonsxgnment are fuilly and accurately described above by the: proper:shipping name; and are classified, packaged,
A marked and Iabeled/placarded and are in all respects in-proper condition for transport according to applicable interriational and national governmerital regulationis. [f-export shipmeént and 1am the Primary
"Exporter | certify that the contenits-of this consignment conform to the: termis of the attached EPA Acknowledgment of Consent. N

| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if I-am a large quantity generator) or (b) (if | am a small quantity generator} is true.
Generator's/Offeror's Prmteleyped Name Signature s

|~

Day

Month

- Year

16. International Shipments

D Export from U.S.

D import to U.S.

Transporter signature (fbr exports only):

Port of entryfexit: -
Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Signature Day

Month

Transporter 1 Printed/Typed Name

Mon‘tﬁ

Year

Transponeyr\z Printed/Typed Name Signafure Day

l I

18. Discrepancy

l:l Full Rejection

18a. Discrepancy Indication Space i I:] Partial Rejection

. |:| Quantity DResidue

Manifest Reference Number:

DType

18b. Alternate Facility (or Generator) U.S. EPAID Number

Facility's Phone:

Month

Day

18c. Signature of Alternate Facility (or Generator)

Year

19. Hazardous Waste Report Management Method Codes (i.e., codes,for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ————> |TR ANSPORTER| INT'L |«

1. 2. 3.

120 De3|gnated Faclhty Owner or Operator: Cemf cation of receipt of hazardous materials covered by the manifest except as noted-in ltem 18

N Pnnied/Typed Name: .~ S|gnature =

. Day;

EPA Eprhj 8700-22 (Rev. 3-05) Previous editions are obsolete... 7.

FHRPRU001780




GENERATOR

it or type. (Form designed for use on elite (12-pitch) typewriter.). : U S ‘ Form Approved. OMB No. 2050-0039
! st Tracking Number :

3.-Emergency Response.Phone

SNIFORM HAZARDOUS 1. Generator [D Number X ) 2. Peigei of
WASTE MANIFEST ; o )

Generator's Name and Mailing Address

Generator's Phone:

6. Transporter 1.Company Name k U.S. EPA ID Number

7. Transporter 2 Company Name U.S. EPAID Number

B Designated Faolty Name and S Address : R = ; US. EPAID Number

S

9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 1. Total 12. Unit
HM | and Packing Group (if any)) No. Type Quantity Wit./Vol;

13. Waste Codes

1

14. Special'Handling Tnstructions and:Additional Information

15. GENERATOR’S/OFFEROR’S CERTIFICATION: Fhereby declare that the contents of this consignment are fully and accurately-described above by the proper shlppmg name; and are classified, packaged
marked and labeled/placarded, and are in all respects in proper condition:for transport according to applicable'international and national governmental regulations. If export shipment and | am the Primary

Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b}.(if | am a small quantity generator) is true.

Generalor's/Offeror's Printed/Typed Name ] ] Slgngtuye ]

Month

Day  Year

16. International Shipments l:‘ D .
' Importto U.S. Export from U.S. Port of entry/exit:
Transporter signature (for exports only): Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Signa“ﬁjre

|

Day . Year

Transporter 2 Printed/Typed Name Signature

) Day Year

DESIGNATED FACILITY ————> |TR ANSPORTER| INT'L|=

18. Discrepancy

18a. Discrepancy Indication Space D Quantity D Residue D Partial Rejection

Manifest Reference Number:

D Full Rejection

18b. Alternate Facility (or Generator) U.S. EPAID Number

Facility's Phone:

18c. Signature of Alternate Facility (or Generator) Month Day  Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. IR 2. 3 4,

20: Designated Facility ‘Owner or Operator Certification of receipt of hazardous materials covered by the manifest except as noted in ltem 18a

Pnnted/T yped Name Slgnature o ¢ Month Day Year )
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. : ! DESIGNAT ED EACILITY TO GENERATOR

FHRPRU0017Si



Z, W 25

int.or type. (Form designed for use on elite (12-pitch) typewriter.)

Form Approved, OMB No. 2050

-0039

UNIEORM HAZARDOUS 1 Genergtor 1D Number
WASTE MANIFEST

2. Page 1 of | 3. Emergency Response Phone 4. Manifest Tracking Number

FLE

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transporter 1 Company Name U.S. EPAID Number

U.S. EPAID Number

7. Transporter 2 benpany Name‘

8. Designated Facility Name and Site Address 7 U.S. EPA ID Number

Facility's Phone:

9a. 9b. U:S. DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11, Total 12. Unit 13, Waste Codes

Hnv | and Packing Group (if any)) No. Type Quantity Wt./Vol.

GENERATOR

14. Special Handling Instructions and Additional Information

15, GENERATOR'S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper candition for transport according to applicable international and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.

| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantity generator) is true.
Generator's/Offeror's Printed/Typed Name Signature = T

Month Day ™ Year

Transporter 1 Printed/Typed Name Signature

i

16 Intemational Sipments |:| Import to U.S. D Export from U.S. Port of entry/exit:
Transporter signature (for exports only): [ Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials
Day Year

18c. Signature of Alternate Facility (or Generator)

Transporter 2 Pri}ited/Typed Name Signature -
18. Discrepancy
8. Discrepancy Indication Space D Quantity D Type I:‘ Residue D Partial Rejection D Full Rejection
Manifest Reference Number:
18b. Alternate Facility {or Generator) U.S. EPA ID Number
Facility's Phone:
Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ————> |[TR ANSPORTER| INT'L|<«

1. y g 2. 3 4.

20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in ltem 18a

Printed/Typed Name Signatu/re

EPA Forfh 8700-22 (Rév, 3-05) Previous editions are obsolete.

FHRPRU001782




,m type: (Form designed for use on elite (12-pitch) typewriter.)
4 | UNIFORM HAZARDOUS |; Generator D Number. Jugs

WASTE MANIFEST R , GeAT RS
5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address]

Forni Approved: OMB No. 2050-0039
2: F:ag‘e1of 3iEmergency Response Phone . - - 4. Manifest Tracking Number A

£ EE

Generator's Phone: b L TR :
6. Transporter 1 Company Name RN

;

7. Transporter 2'COmpany Narﬁe

'S, EPA ID'Namber

8. Designated Facility Name and Site Address » . ‘ U.S. EPAID Number

S Phone '

9a. | 9b.U.S.DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12, Unit 13. Waste Codes
HM | and Packing Group (if any)) No. Type Quantity Wt.Vol. ’
1. '
8
S
&= j
= 2,
i
O
3.
4.

14. Special Handlihg instrdétions énrd,'vAdditional Information

S vy

15.  GENERATOR'S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in-all respects in proper condition for transport according to applicable international and national govemmental regilations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPAAcknowledgment of Consent, .
| certify that the waste minimization statemient identified in 40 GFR 262:27(a) (if am.a large quantity generator) or (b) {if | am a small quantity generator)is true. .

Genel tor's/Oﬁerqr's Printed/Typed Name Signature ] i Month Day Year

16. International Shipments

' D Importto U.S. L—_| Export from U.S. . Port of entry/exit:
Transporier signature (for exports only): Date leaving U.S.:
17. Transportér Acknowledgment of Receipt of Materials ' B
Transponer1'=E[inted/]'yped Name Signature™; .-

Transporter? Printed/Typed Name . Signature [
18. Discrepancy
18a. Discrepancy Indication Space D Quantity. ) o DTy_pe ‘ o o DResidue o ) DEanial Rejection . DFU“ Rejection

Manifest Reference Number:
18b. Alternate Facility (or Generator) ’ U.S. EPA D Number

Facility's Phone:
18c. Signature of Alternate Facility (or Generator)

Month Day  Year

19. Hazardous Waste Report Management Method Codes (i:e., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY —————— TR ANSPORTER[ INT'L [<—

T R ) : , B ' e

20. Designated Facility'Owher or Operator: Certification of receipt of hazardous materials. covered by the manifest expép,t‘ aé,qbted in Item 18a

- Month Day . Year

Printed/Typed Name " . . o B . . o Signature

EPA Form 8700-22’ (Rev. 3-05) Prévious editioﬁs are obsolete:

" DESIGNATED FACILITY TO GENERATOR

FHRPRUOOQ178:



< print or type. (Form designed for use on elite (12-pitch) typewriter.)

Form ApprO\;ed. OMB No. 2050-0039

UNIFORM HAZARDOUS | !- Generator ID Number 2. Page 1 of
WASTE MANIFEST

P

3. Emergency Response Phone

4. Mani mber

5. Generator's Name and Mai!ing'Address

Generator's Phone:

Geherator's Site Address (if different than mailing address)

6. Transporter T Company Narﬁé -

7. Transporter 2 Cobmpany 'Narﬁe "

U.S. EPA ID Number

8. Designated Facility Name and Site Address

Facilif 'S 'Phone:'

U.S. EPA ID Number

9a. 9b. U.S. DOT Description (including Proper Shipping Name, Hazard Class, (D Number, 10. Containers 11, Total 12. Unit 13. Waste Codes !
Hm | andPacking Group (if any)) No. Type Quantity Wt.Vol. ’ :
T |
(@] L
5 r‘
i7 |
=z 2. {
7] b
15 [
D
3. 3
|
b
E
4, ;

14. Special Handling Instructions and Additionaf Information

Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.

15. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged, |
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable interationat and national governmental regulations. If export shipment and [ am the Primary :

| certify that the waste minimization statement identiﬂéd in40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantity generator) is true.

B Slgnature i

Generator's/Oﬁerpl‘s Printeg/Typeq Name,

Year

Month Day

16. Interational Shipments [ Jimportto uss. [ Jexport from Uss. Port of entry/exit
Transporter signature (for'expoits only): : Date leaving U.S.:
17. TransporterAcknowIedgmént of Receipt of Materials

Signature;

Transportem Printed/Typed Name

Transporter 2 Printed/Typed Name" Signature

18. Discrepancy

D Residue

Manifest Reference Number:

18a. Discrepancy Indication Space

D Quantity , I:,Type

D Full Rejection

D Partial Rejection

18b. Alternate Facility (or Generator)

Facility's Phone:

U.S. EPAID Number

DESIGNATED FACILITY ~——— |TR ANSPORTER| INT'L [«

18c. Signature of Aiternate Facility (or Generator) Month Day Year w ]
19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. : B 2, 3 4,

20. Designated Facility Owner or Operator: Ceniﬁcatioﬁ"of receipt of hazardous materials covered by the manifest except as notedin Item 18a ‘
Printed/Typed Name : Signature g ‘Month . Day — Year i

EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete.

DESIGNATED FACILITY TO GENERATOR

T ~ FHRPRU001784
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Form Approved. OMB No. 2050-0039

™ “Please print or type. (Form designed for use on elite (12-pitch) typewriter.)

A

>

GENERATOR

UNIFORM HAZARDOUS 1. Generator ID Number. . 2. Page 1:0f | 3. Emergency Response Phone 4. Manifest Tracking Number

'WASTE MANIFEST

5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone: ¢ ©' .0

6. Transporter 1 Company Name ) ' U.S. EPA ID.Number

7. TrVa‘nk‘spérier 2 Cb?npany Name US.EPAID Number

8. Designated Facility Name and Site Address U.S. EPAID Number

Facity's Phone:

%, 9b. U.S. DOT Description (ihcluding Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Codes
HM | and Packing Group (if any)) No. Type Quantity Wt./Vol. '

1. e

2.

3.

4.

14. Special Handling Instructions and Additional Information

15. GENERATOR’S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.
| certify. that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b} (if | am a small quantity generator) is true.

Month Day Year

.

Generator's/Offeror's Printed/Typed Name Signature

16. International Shipments ' '
? D Import to U.S. |:| Export from U.S. Port of entry/exit:

Transporter signature (for exports only): Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name -Signature.” Month ~ Day  Year

Tranékboriervé Printed/fyped f\{éme Signature Month Day Year

DESIGNATED FACILITY ——— |TR ANSPORTER INT'LVL

R L1
18. Discrepancy

f8a. Discrepancy Indication Space [ | iy o Ll [ Resicue [ partel Rejection L i Rejection

Manifest Reference Number;

18b. Alternate Facility (or Generator) ' U.S. EPAID Number

Facility's Phone:

18c. Signature of Alternate Facility (or Generator) Month Day ~ Year

1 |

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. . 2. - 3, 4.

20. Desighated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest exceptas noted in Item 18a

Month = Day Year

Printed/Typed Name - o F : ' Signature

EPA Form 8700-22 (ReV. 3-05) Previk(")us editions are obsolete. . = QES%GNATED FACILITY TO GENERA‘T@R

FHRPRUOO1785




- Form Approved OMB No 2050 0039

Numb

i ’ Please prrnt or type (Form desrgned for use-on elrte (12-prtch) typewrrter )i

UNIFORM HAZARDOUS K Generator[D Number
WASTE MANIFEST RN iy

L

2. 'Pege 1:0f.| 3. Emergency Response Phone.

5. Generator's Name and MamngAddress ) Generator's Site Address (if different than mailing address)

Generators Phone :

6. Transporter1 Compan Name )

U.S. EPAID Number

7. Transporter 2 Comnany Name

8. Designated Facility Name and Site Address U.S. EPAID Number

Facrllt s Phone

%a, 9b. U.S. DOT Description (rncludrng Proper Shlppmg Name, Hazard Class, ID Number, 10. Containers 11. Total 12, Unit 13. Waste Codes
HM | @nd Packing Group (if any)) No. Type Quantity Wt.Nol. '

1.

| .
ol . ;
iF
2 7.
i

3.

z.

14. Special Handling Instructions and Additional Information

15 GENERATOR'S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully-and accurately described above by the proper shipping name,-and are classified, packaged,
marked and Iabeled/p!acarded and are jn af respectsin proper. condrtron for transport according to applicable international and national governmental regulations: If export shipment and {-amthe Prrmary
Exporter, | certify that the contents of this consignment conform to the terms of the attachéd EPAAcknowledgment of Consent.

I certify that the waste minimization statement identified in 40 CFR 262. 27(a) (if :am a large quantity generator) or (b) (if | am.a small quantity generator) is true.

Month. ' Day - Year

| Genel or's/Offeror’s Printed/Typed Name . Signature

16. International Shipments ' —
) P D Import to U.S. D Export from U.S. Port of entry/exit:
Transporter signature (for exports only): . Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Signature . Month  Day  Year

Transporter 2 Printed/T yped Name Signaiure ' Month ~ Day  Year

| | L[ |
18. Discrepancy

18a. Disorepancy Indication Space . I:I Quantity ; -I:I.,T“pe DResidue ; ‘ DParﬁaI Rejection DFUI! Rejection
: k" B ¥ v A i

Manifest“ Reference Nurnber:

18b. Alternate Facility {or Generator) ’ U.S. EPA ID Number

Facility's Phone:

18c. Signature of Alternate Facility (or Generator) ) ) Month Day  Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ———— |TR ANSPORTER] INT'L |«

1. S 2. ) B kA : ' 4,

20. Designated Facility Owner or Operator: Certification of recerpt of hazardous materials covered by the manifest except as noied inltem-18a._ -

Pnnted/Typed Name Signature Year .

Month\ Day;

'\""‘EPAForm_8700-22b(Rév:'S-OS)'Pre\/_ious edit_ions are obsolete._r,’ o : s "l_", R T ‘ @gg @g«,;, TED Fﬁ@ ”‘?’T@ GENERA’TOR

‘FHRPRU001786



‘ Please prmt or type (Form deslgned for useon eIrte {12-pitch).typewriter.)”

Form Approved. OMB No, 2060-0039

! UNIFORM HAZARDOUS 1GeneratorIDNumber S S 2. Eage19f 3.,‘EmergencyResponbsePhone
r WASTE MANIFEST o B S ’ . [EETEIE RO N

FLE

5. Generator's Name and Mailing Address : Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transporter1 Company Name U.S. EPAID Number

‘7,Transporter2CompanyNarrre - e ! . iy UrSrEPAIDNumbeKr

Facrllt S Phone

8, Designated Facility Name and Site Address U.S..EPAID Number

9a. 9b. U.S. DOT Description (|nc|udmg Proper Shlppmg Name, Hazard Class, ID Number, 10. Containers 11. Total

12. Unit
Hm | and Packing Group (if any)) No. Type Quantty WENoL 13. Waste Codes
1 s
’ m k
o s
5 .
22
]
o
3.
4,

14. Special Handling Instructions and Additional information

Exporter, | certify that the contents of this consignment coriform to the terms of the attached EPAAckriowledgment of Consent.

15. GENERATOR’SIOFFEROR S CERTIFICATION: ‘| hereby declare that the contents of this consignment:are fully and-accurately-described above-by the:proper shipping name,.and are classified; packaged, :
.. ‘marked and Iabeledlplacarded and are in alf respects in proper condition for.transport according 10 applicable international and national governmental regulations. If export sh|pment ahd 1 am the Prlmary g

1 certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a'large quantity generator) or (b) (if I'am a small quantity generator) is true.
 Generator's/Offeror's Printed/ Typed Name Signature .

Month = Day - Year

Transporter 1 Printed/Typed Name ] Signature

P ,

16. Intermational Shipments D Import to U.S. [:l Export from U.S. ~ Portof entryfexit:
Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials
Month Day Year

Transporter 2 Printed/Typed Name Signatu{re‘

Month Day Year

18. Discrepancy

18a. Discrepancy Indication Space . I:‘ Quantity o l:] Type D Residue . . L D Partial Rejection 5 D Full Rejection
Manifest Reference Number:

18b. Alternate Facility {or Generator) U.S. EPAID Number

Facility's Phone: J

18c. Signature of Alternate Facility (or Generator)

Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e:, codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ————> |TR ANSPORTER INT'L

1. 2. 3. 4,

20. Designated Facrhty Owner or Operator Certification of receipt of hazardous materrals covered by the manifest except as noted in ltem 18a

: 9 Pnnted/TypedName PR S o i . Srgnature

EPA Form :8700-22 (Rev. 3-05) Preyious editions are oﬁso1ete" §

"7-ee&@&@i&a?@@ﬁgﬁrreeeweger@%t*«”
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Form Approved OMB No. 2050 0039

Please prrnt or type (Form desrgned'for use on elrte (12 prtch) Iypewrrter Yoo

- GENERATOR

e

UNIFORM HAZARDOUS . 1z GeneratorID Number i e 8 12, Page:1 of {3, Emer‘gency Response Phone
' WASTEMANIFEST R TR A Nl DR R o T LR %

5. Generator's Name and Mamng Address . . Generator's Site Address (if different than mailing address)

Generator's Phone:

U'S.EPAID Number__

6. Transporter 1 Company

U.S. EPAID Number

7. Transporter 2 Company Name: '

8. Designated Facility Name and Site Address U.S. EPAID Number

Facrlrt sPhone e

9a. 9b. U.S. DOT Description (|nc|ud|ng Proper Shrpprng Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13, Waste Codes
Hm | and Packing Group (if any)) No. Type Quantity Wt./Vol. '

1ogsin

14. Special Handling Instructions and Additional Informétion

15 GENERATOR SIOFFEROR" S CERTIFICATION 1 hereby declare: that the contents.of this' con5|gnment are fully and accurately described above by the proper.shipping name; and are classified; packaged
- -marked and labeled/placarded; and are in all respects in proper condition for transport according to applicable jnternational. and naficnal govermental regulatioris. If export shipment and | am the’ Prlmary

Exporter I certify that the contents of this consignment-conform to the teris of the attached EPA Acknowledgment of Consent. .. :

1 certify: that the waste mrnlmrzatron statement identified in 40-CFR 262. 27(a) (if | am a large quantity generator) or (b) (rf I'am a small quantity generator)'is true.

or"sZOf‘féror's.‘Printed/Tyggd Name Srg Month Dgx Year | :

16. International Shipments

D Import to U.S. l:] Export from U.S. Port of entryfexit:

Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials ! ;

DESIGNATED FACILITY. ————> [TR ANSPORTER INT'L —

Transporter 1 PnnIed/T yped Name Sign’atlIre Month Day  Year
Trarrsporter 2 Printed/Typed Name Month Year
18. Discrepancy ‘

182 Discrepancy Indication Space D Quantity Lo I:I Type 1 D Residue s ! D,Partial Rejection X D Full Rejection

Manifest Reference Nurhber:

18b. Alternate Facility (or Generator) ’ U.S. EPAID Number

Facility's Phone:

Month Day Year

18c. Signature of Alternate Facility (or Generator)

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. . ol i 3, . 4.

i Pnnied/Typed Name - . . : O . - Srgnature

20. Designated Facmty Owner or Operator Cettification of recerpt of hazardous materials covered by the manrfest except as noIed inltem 18a

‘FHRPRU001788%




Please pnntortype (Form desrgned for use on eme(12 prtch) typewnter)g S g EAE e . FormApproved OMB No 2050 0039 ‘

UNIFORM HAZARDOUS 1Generat ’Number TR LT 2.’r’:’:age1of_ 3 ’me'rgg?ncy.R‘:ebzﬁsnonsef’nc)ng . Mani mb

WASTE MANIFEST ~

5. Generator's Name and Mailing Address = - ‘ Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transponem Company Name ) 7 U.S. EPAID Number

U.S. EPA ID Number

7. Transponer 2 éompa‘ny Name

8. Designated Facility Name and Site Address : U.S. EPAID Number

Facmt 's Phone

9. 9b. U.S. DOT Description (rncludmg Proper Sh|ppmg Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13, Waste Codes

"GENERATOR

HM | and Packing Group (if any)) ‘ No. Type | Quantty | WiAol.
7
3.

14, Special Handling Instructions and Additional Information

15 GENERATOR’SIOFFEROR S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately descnhed above by the proper shipping name, and are. classified, packaged
+., “marked-and fabeled)pl aoarded and are in alf respects in’ proper'condition for transport aceording to applicable international and national govemmental regulatlons If export sh|pment and I'am the: Prrmary
i fExponer  certify that the contents of this consrgnment conform to the terms of the attathed EPA Acknowledgment of Consent. . : :
= "t certify that the waste' minimization statement identified in 40 CFR 262. 27(a) (rfl am a'large quantity generator)-or (b) (if | am a small quantity generator} is true

‘ Generator s/Offerors Pr|nted/Typed Name ’ i Signature

Month Day Year

| £

6. Iemational Shpmens — — v : —
emationaShipmen D Import to U.S. I:] Export from U.S: Port of entry/exit:
Transporter signature (for exports only): Date Jeaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

SignéfUre

Transporter 1 Printed/Typed Name -

Transporter 2 Printed/T ypéd Narne Signature

| ||
18. Discrepancy

182. Discrepancy Indication Space I:‘ Quantity L DrType ) DResidue » ‘ . DParﬁal Rejection N DFU” Rejection

Manifest Reference Number:

18b. Alternaite Facility (or Generator) U.S. EPA ID Number

Facility's Phone:

Month Day  Year

18c. Signature of Alternate Facility (or Generator}

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal; and recycling systems)

DESIGNATED FACILITY ————> |[TR ANSPORTER| INT'L »

[ 2 _ R 4

: 20 De5|gnated Facrhty Owner or Operator; Cer’uf cauon of: rece|pt of hazardous materials covered by the manifest except as noted in-ltem 18a

1 Pnnted/Typed NameV B

Slgnature ) Mont}h‘iy . Day. . Year

;’.EPA‘F,orrn 8_700-2_2 _‘(Ré_\:/; 3705) P’rer(ioqs éditions are bbsoléte- S

DES IGNATED FAC T‘! TC} GEh znm@% :

"FHRPRU001739T



Please print or type. (Form designed for use on elite (12-pitch) typewriter.) WA ; : S Form Approved. OMB No. 2050-0039

UNIFORM HAZARDOUS 1. Generator ID Number 2. Page 1 of 3.’ Errrergency Response Prrone Number
WASTE MANIFEST : . & PR SN F_'LE
5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone: :
6. Transporter1 Company Name

A ID Number

7. Transporter2 Company Name V — . U.S. EPAID Number

8. Designated Facility Name and Site Address U.S. EPA ID Number

Facrlrt s Phone

9%a. 9b. U.S. DOT Descrlpt|on (|nc|udmg Proper Sh|pp|ng Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13, Waste Codes
Hm | @nd Packing Group (if any)) No. Type Quantity Wt.Vol. '

T

oz

o

=

28]

= 2.

e

(&)
3.
4.

14. Special Handling Instructions and Additional Information

15. GENERATOR’S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regufations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent,
| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantrty generator) is true.

Generator's/Offeror's Printed/Typed Name Srgnature B Month— Day  Year

16. International Shipments » A J
P D Import to U.S. D Export from U.S. Port of entry/exit:

Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials
Transporter 1 Printed/Typed Name Signature ¢

Signature ' Month Day Year

18. Discrepancy
18a. Discrepancy Indication Space l:l Quantity D Type D Residue D Partial Rejection D Full Rejection

Month Day Year

Transporter 2 Printed/Typed Name

Manifest Reference Number:
18b. Aiternate Facility (or Generator) U.S. EPAID Number

Facility's Phone:
18c. Signature of Alternate Facility (or Generator)

Month Day  Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)
1. 2. 3. 4.

DESIGNATED FACILITY —————> [TR ANSPORTER| INT'L

20. Designated Facility Owner or Operator: Cer1|f|cat|on of rece|pt of hazardous materials covered by the manifest except as'noted in Item 18a
Printed/Typed Name Signature .-~ R y Month ~ Day . Year

T

EPA Form 8700-22 (F‘{eyv.‘ 3—05) Previous editioﬁs are obsolets. — k DESIGNATED FACILITY TO GENERATOR

FHRPRUOO1790




Pleaseprmtortype (Form'deslgnedforuseon el|te(12 pitch)’ typewrlter) R T o At :“ FormApproved OMB No. 2050«0039

>

- GENERATOR

g N mber

UNIFORM HAZARDOUS £ Generator!D Number‘;’ 2. Eage?of 3. E‘mergencijgspon}se’th)ng 4. Mani

WASTE MANIFEST

5. ,G,e_n’e\r‘atpr's Name and Mailing Address Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transporter 1 Company Name B ’ ‘ U.S. EPAID Number

7. Transporter 2 Company Name U.S. EPAID Number

8. Designated Facility Name and Site Address U.S. EPAID Number

Facmt s Phone

9a. 9b. U.S.DOT Descnptlon (|nc|udmg Proper Shipping Name, Hazard Class, 1D Number, 10. Containers 11. Total 12. Unit 13. Waste Codes
HM | @hd Packing Group (if any)) . No. Type Quantity Wt.Vol. '

1

14. Special Handling Instructions and Additional Information

15. GENERATOR’S/OFFEROR’S CERTIFICATION: :| hereby declare that the contents of this consngnment are fully and accurately-described above by the proper shipping name, and are classifi ed,-packaged,
marked and labeled/placarded, and are in all respects in proper condition for iransport according to applicable international and national governmental regulations. If éxport shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform-to the terms of the attached EPA Acknowledgment of Consent.

I'certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large-quantity generator) or (b) (if | am a small quantity generator) is true.

Generator's/Offeror’s Printed/Typed Name - . ] Signatu i ] Month Day = Year

I

76. International Shipments

D import to U.S. D Export from U.S. Port of entry/exit:
Transporter signature (for exports only): ) Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Signature Month Day Year

TfansporterZ Priﬁted/Tybed Name — Signature Day Year

DESIYGNATED FACILITY ——— [TR ANSPORTER| INT'L |«

18. Discrepancy

18a. Discrepancy Indication Space D Quantity oy mType D Residue .. .. .., = l:l Partial Rejection i, I:‘ Full Rejection

Manifest Reference Number:

18b. Aiternate Facility {or Generator) U.S. EPAID Number

Facility's Phone:

Month Day Year

18c. Signature of Alternate Facility (or Generator)

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1, . 2 ‘ 3, 4.

20. Designated Facility Owner or Operator; Certification of ceipt of hazardous materials covered by the manifest except as| noted in ltem 18a

. Prmted/Typed Name~

Slgnature ’ Mbnth ' Day “wYear‘.‘

E,PAForm 8700-&2 (Rev. 3-05) - Previous editions are obsolete, e : 2 oy '_ : — ' DE%QGNTWQ@FACM?Y?O GENERA’?‘@@ :

FHRPRUOO179




Please pnnt or lype (Form desrgned for use on ehte (12 prtch) typewnter) Lol

“Form Approved. OMB No. 2050-0039 -

\ UNIFORM HAZARDOUS 1. GeneratorID Number 2. Page1_‘of 3. Emergency Resnonse Phone' Number
WASTE MANIFEST o . VR AT YT FLE
5. Generator s Name and Mailing Address Generator's Site Address (if different than mailing address)
Generator‘s Phone bR
6. Transporter1 Company Name U.S. EPAID Number
7. Transporter 2 Company Name U.S. EPA ID Number
8. Designated Facility Name and Site Address U.S. EPAID Number
Fécnllt S Phone
9a. 9b. U.S. DOT Description (|nc|udmg Proper Shlpplng Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Cod
HM | @nd Packing Group (if any)) No. Type Quantity WENoL . Waste Codes
] T oo
o [
[e]
2
= .
jid
of.
3.
4.

14. Special Handling Instructions a‘nd Additional Information

. Exporter, I certify-that the contents of this consignment conform to the terms of the attached EPAAcknowledgment of Consent.

15. GENERATOR'S/OFFEROR’S CERTIFICATION:- | hereby declare that the contents of this consignment are fully and.accurately. described above: by the proper shipping name, and are classified; packaged
marked and Iabeled/placarded and-are'in all respects in'proper condrtron for. transport according to. applicable international and national govemmental regula’uons If export shipment and.| am the anary

[ certify that the waste minimization statement identified in 40 CFR 262.27(a) (if.] am a large quantity generator) or (b) (rf | am a small quantlty generator) is true.

Si

rator's/Offeror's Printed/Typed Name

Month Day

--Year

Transporter 1 Printed/Typed Name

16. International Shipments D Import o U.S. ]:] Export from U.S. Port of entry/exit:
Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials
Signature Month  Day Year

Transporter 2 Printed/Typed Name Signature

18. Discrepancy

18a. Discrepancy Indication Space

D Quantity gType ) DResidue

Manifest Reference Number:

: D Partial Rejection

; D Full Rejection

18b. Alternate Facility (or Generator)

Facility's Phone:

U.S. EPAID Number

18c. Signature of Alternate Facility (or Generator)

Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY —————> [TR ANSPORTER/ INT'L |«

1. 2. 3.

20, Designated Facility Owner or Operator: Cernﬂcatron of receipt of hazardous materials covered by the manifest-except as noted in Item 185
Pnntele yped Name : : ' Slgnature ] .

‘EPA Form 870022 (Rer/. 3-05) ,Pre\riqqs' editions are obsolete.jj

FHRPRU001792"



,Please pnntortype (Formidesagned foruse-on ehte(12-p|tch) typewrlter) S S S ‘ FormApproved OMBN 050:0039

UNIFORM-HAZARDOUS | Generator ID Number.ﬂ\ 2.Page 1 of 14, Mani Number )
WASTE MANIFEST | ‘ F I_ E
5. Generator's Name and Mailing Address Generator's Site Address (if different than mailing address) :
Generators Phone s
6. Transporter1 Company Narne ] U.S. EPAID Number
1. Tr‘aﬁns‘porterZ Corﬁ'pany Name U.S. EPAID Number
8. Designated Facility Name and Site Address U.S. EPAID Number
Féciht s Phone ; Ty ;
9a. 9b. U.S. DOT Description (|nclud|ng Proper Sh|ppmg Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13 Wéste Codes
Hm | and Packing Group (if any)) : No. Type Quantity Wt.Vol. '
1.,
o
[s]
|2
=
1L B
1 i
3.
4.
i : .
14. Special Handling Instructions and Additional Information ' : R

15. GENERATOR'S/OFFEROR’S CERTIFICATION: I'hereby declare that the contents of this cons:gnment are fully and accurately-described above by the proper shipping name, and are classified; packaged,
‘marked and labeled/placarded, and are in all respects'in proper.condition for transpart according to applicable international and national govemmental regulaﬂons If export shipment and I:am the anary
= -Exporter, | certify that the-contents of this consignment conform to the terms of the attached EPAAcknowledgment of Consent.

| certify.that the waste'minimization statement identified in 40 CFR 262,27(a) (if | am a large quantity generator) or (b} (if | am a small quantity generator) is true.
Generator's/Offeror's Printed/ Typed Name “Signature o

Worth — Day . Year

76, International Shipments

D Import to U.S. D Export from U.S. Port of entry/exit:
Transporier signature (for exports only): Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Signature

Transporter 1 Printed/Typed Name

Transporter 2 Printed/Typed Name

DESIGNATED FACILITY ————> [TR ANSPORTER| INT'L pu

18. Discrepancy

18a. Discrepancy Indication Space D Quantity o [:]Type D Residue ‘ l___| Partial Rejection . l:l Full Rejection

Manifest Reference Number:

18b. Alternate Facility (or Generator) U.S. EPA ID Number

Facility's Phone:

Month Day Year |

18c. Signature of Alternate Facility (or Generator)

19, Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

T _ Z 3 S 7

20. DeS|gnated Facility-Owner. orOperator Certification of recelpt of hazardous matérials covered by the manifest except as noted in Item 18a L ERSEEER S
s : . Month - “:Day: " Year }:

:Pnnted/Typed Name ] . B I i ) S|gnature .

R

‘EPA Form 8700-22 (Rev. 3:05). Previéﬂs editions are obsolete::.

DESIGNATED FACILITY TO GENERATOR

FHRPRU001793




Please pnnt or type (Form de3|gned for use on ehte (1 2-p1tch) typewnter) E

! Fbrm Approved. OMB ‘No. 2050-0039

>

UNIFORM HAZARDOUS t:.Generator ID Number 2. Poge1of 3 EmergencyResponsePhooe o714, Mani
WASTE MANIFEST 7 ; o 2 e s

1991 FLE

5. Generator's Name and Mallmg Address ' ' — ] = Ge‘nérator's SiteAddress (if different than mailing address)

Generators Phone sk

6. Transp rter1 Company Name

7. Transporter 2 Comoany Name' B i : . U.S. EPAID Number

8. Designated Facility Name and Site Address - U.S. EPAID Number

Famllt s Phone

9a. 9b.U.S. DOT Descnptlon (lncludmg Proper Sh|pp|ng Name, Hazard Class, ID Number, 10. Containers 11. Total 12, Unit 13, Waste Codes

GENERATOR

HM | and Packing Group (if any)) . No. Type Quantity WtNol.
3.

14. Special Handling Instructions ond Additional Information

15. .GENERATOR'S/OFFEROR’S CERTIFICATION: | hereby declare that the contents of this.consignment are fully and. accurately described above by the proper. sh!ppmg name, and are classified, packaged
marked and Iabeled/placarded and are'in all respects in proper condition for transport according to applicable international and national governmental regufations. f export sh|pment and1am the anary -
Exporter, | certify that the contents of this consignment conforimi to'the terms of the attached EPA Acknowledgment of Consent. : . : N
| certify that the waste minimization statement identified.in 40 CFR 262.27(a) (if | am a large quantity.generator).or (b) (if | am a small quiantity generator) is true.

Generator's/Offeror's Prihted/Typed Name Signature Month "Day', Year

16. International Shipments

D Import to U.S. D Export from U.S. Port of entry/exit:

Transporter signature (for exports only): ) Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Signatu Day
Transporter 2 Printed/Typed Name ) » Signature Day

18. Discrepancy

18a. Discrepancy indication Space D Quantity : I:] Type D Residue o D Partial Rejection . D Full Rejection

Manifest Reference Number:

18b. Alternate Facility (or Generator) : U.S. EPAID Number

Facility's Phone:

Month Day Year

18c¢. Signature of Alternate Facility (or Generator)

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

DESIGNATED FACILITY ——— [TRANSPORTER| INT'L|<

120 Deslgnated Facﬂlty Owneror Operator Cemﬁcatlon of receipt of hazardous materials: covered by the manifest except: as notedi in Item 18a.,..

Prln‘;ed/Typed Name ey, e . B o © e Signature e

EFAFom 8700-22‘(Rev}3-05)* Previous editions are obsolete. - -

 DESIGNATED FACILITY TO.GENERATOR

FHRPRU001794



Ator type. (Form désigned foi use on elite (12-pitch) typewriter.) - : R ) Form Approved OMB No. 2050-0039

ber

JNIFORM HAZARDOUS 1Gen§ratqr-lDNumbe e 2.‘Page10f 34”Ekmergenoy Response Phone 4. Mai
CWASTE MANIFEST © |5 i v e :

5. Generator 's Name and Mallmg Address ) ‘ Generator's Site Address (if different than mailing address)

Generator's Phone: *

6. Transporter 1 Company Name U.S. EPA ID Number
7. Transporter 2 bompany Narhe : : U.S.EPA IkD Nmber
8. Designated Facility Name and Site Address i ¢ : ‘ U.S. EPAID Number

S 'Pﬁdne

0a, 9. U.S.DOT Descnption ([ udmg Proper Sh[ppmg Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Codes
uM | and Packing Group (if any)) No. Type Quantity Wt.Vol. ) ’
1
o Iy
=]
=T
&
= 2.
]
(5]
3.
4.

" |14: Special Handling Instructions andAdditional,‘lnformation" :

15.  GENERATOR’S/OFFEROR'S CERTIFICATION: 1 hereby. declare-that the contents of this con3|gnment are fully and accurately descnbed above by the proper-shipping name, and are classified, packaged,
. marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the-attached EPA Acknowledgment of Consent.
I certify that the waste minimization statement identified in 40 CFR 262. 27(a) (if | am a large quantity generator) or {b) (if | am a small quantity generator) is true.

Month Day

r's/Offeror's Printed/Typed Name Signature

Year

A ¢ 4 ; i £ ) _
=1 116, International Shipments :
I'E P D Importto US. D Export from U.S. Port of entry/exit:
== | Transporter signature (for exports only): Date leaving U.S.:
5 17. Transporter Acknowledgment of Receipt of Materials
',E. Transporter 1 Printed/Typed Name Signature Day
<Zt Transporter 2 Printed/Typed Name Signature . Day
oz
= | L [ |
18. Discrepancy
[ 18a. Discrepancy Indication Space [ | g ey [ rype [ IResidue [ partial Rejection [ Fui Rejection
\ Manifest Reference Number:
t 18b. Alternate Facility (or Generator) U.S. EPAID Number
=
(&)
-
L | Facility's Phone:
a 18c. Signature of Alternate Facility (or Generator) Month Day  Year
=
= [ |
% 19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)
] .
all : S 2. 3. 4,
20. Designated Facility Owner or Operator: Cemﬁcatmn of receipt-of hazardous materials covered by the manifest except as noted in Item 18a K
Printed/Typed Name . P i Signature o b : Month  Day - Year
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. o ‘ DESIGNATED FACILITY TO GENERATOR

FHRPRU001795



.or type. (Form designed for-use on elite (12-pitch) typewriter.)

Form Approved. OMB No.-2050-0039

{[FORN HAZARDOUS 1. Generator ID Number 2 Page 1of | 3.Emergency Response Phone
WASTE MANIFEST v S B e

FLE

5. Generator's Name and Mailing Addréss Generator's Site Address (if different than mailing address)

Generator’s Phone:

6. Transporter 1‘“(‘,0m;;avny Nome

US. EPAID Number

7. Trénsporter 2JC0mpany Name

U.S. EPAID Number

8. Designated Facility Name and Site Address

Facility's ﬁﬁi)ne: ‘

U.S. EPAID Number

9a. | 9b.U.S.DOT Description (including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12, Unit 13. Waste Codes
HwM | and Packing Group (if any)) No. Type Quantity Wt.Vol. '
1.
o
<t
&
= 2.
i
(O]
3.
4.

14. Special Handling Instructions and Additional.Information-

marked and labeled/placarded; and are in all respects in proper condition for transport.according to applicable international and national governmental regulations. f
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.

15. GENERATOR'S/OFFEROR'S CERTIFICATION: | hereby declare that the ontents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,

export shipment and | am the Primary

| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantity generator) is true.
Generator's/Offeror's Printed/Typed Name Signature ;

Day

Month

16. International Shipments

D Export from U.S.

D Importto U.S.

Transporter signature (for exports only):

Port of entry/exit:
Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Signature

Transporter 1 Printed/Typed Name

Transporter 2 Printed/Typed Name

18. Discrepancy

D Residue

Manifest Reference Number:

18a. Discrepancy Indication Space

D Quantity

D Partial Rejec!

tion l:l Full Rejection

18b. Alternate Facility (or Generator)

Facility's Phone:

U.S. EPA ID Number

DESIGNATED FACILITY ————> [TR ANSPORTER| INT'L|<

18c. Signature of Alternate Facility (or Generator) Month Day Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recyciing systems)

1. ; 2. 3. 4.

20. Designated Facility Owner or Operator: Certification of ré’cejpt of hazardous materials covered by the manifest except asin;qted \in;jtem 18a )

Printed/Typed Name * . Lo : Signature b Month - Day Year
EPA Form 8700-22 (Rev. 3-05) Previous editions are obsolete. DESIGNATED FACILITY TO GENERATOR

FHRPRU001796



GENERATOR

nt or type. (Form designed for use on elite (12-pitch) typewriter) =~ A Form Approved. OMB No. 2050-0039
JNIFORM HAZARDOUS |- Generator ID Number . 2.Page1of | 3. Emergency Response Phone 4. Manifest Tracking Number
WASTE MANIFEST |~ 0 : MM e FLE

4

5. Generator" Name iling Address Generator's Site Address (if different than mailing address)

Generator's Phone:

6. Transponer 1 Company Name U.S. EPAID Number

U5, EPAID Number

7. Transporter 2 Compény Name

8. Designated Facility Name and Site Address ‘ U.S. EPA D Number

Facility's Phone:

9a. 9. U.S. DOT Description {including Proper Shipping Name, Hazard Class, ID Number, 10. Containers 11. Total 12. Unit 13. Waste Codes

HM | and Packing Group (if any)) No. Type Quantity Wt.Vol.
2.
3.
4.

1-14. Special Handling Tnstructions and Additional Information '

[N =

15. GENERATOR'S/OFFEROR’S CERTIFICATION: .1 hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name; and are classified, packaged,
marked and labeled/placarded, and are in all respects in proper condition for fransport according to applicable international and national governmental regulations. If export shipment and | am the Primary
Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of Consent.

| certify that the waste minimization statement identified in 40 CFR 262.27(a) (if | am a large quantity generator) or (b) (if | am a small quantity generator) is true.
Generator's/Offeror's Printed/Typed Name ) Signature .

Month Day - Year

16 ln}tel"natio;ai Sh|ments ——— — — " ‘
P D Import to-U.S. D Export from U.S. Port of entry/exit:
Transporter signature (for exports only): Date leaving U.S.:

17. Transporter Acknowledgment of Receipt of Materials

Transporter 1 Printed/Typed Name Sighétpre Month - Day

Transpoﬁer 2 Printed/Typed Namé Month Day

DESIGNATED FACILITY —————> ITR ANSPORTER| INT'L [<«—

l L[ |
18. Discrepancy

18a. Discrepancy Indication Space D Quantity D Type D Residue D Partial Rejection D Full Rejection

Manifest Reference Number:

18b. Alternate Facility (or Generator) U.S. EPAID Number

Fagility's Phone:

18c. Signature of Aiternate Facility (or Generator) Month  Day  Year

19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)

1. TN 2 3. 4.

20. Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except és;note& in ltem 18a

Printed/Typed Name--.. . Lk Signature 4 ) w . Month ~ Day  Year

I, l by I

EPA Form 8700-22 (Rev. '3k-05) Prevfoﬁs ediﬁons afe‘ obsolete. ‘ ) . DES&GNMED FACILITY TO GENERA’?@?%
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FI"Gil"EIG

REICGEY LIL R
Systems, incorroraten

Wednesday, May 1, 2013

Michael Schmidt

Flint Hills Resources
501 Brunner Street
Peru, IL 61354

TEL: (815) 224-5451
FAX: NA

RE: TD Control Room Ex Peru, IL PAS WO: 13D0446

Prairie Analytical Systems, Inc. received 5 sample(s) on 4/22/2013 for the analyses presented in
the following report.

All applicable quality control procedures met method specific acceptance criteria unless
otherwise noted.

This report shall not be reproduced, except in full, without the prior written consent of Prairie
Analytical Systems, Inc.

If you have any questions, please feel free to contact me at (217) 753-1148.

Respectfully submitted,

DRAFT REPORT
DATA SUBJECT TO CHANGE
“  Certifications: NELAP/NELAC - IL #100323
1210 Capital Airport Drive * Springfield, IL 62707 * 1.217.753.1148 * 1.217.753.1152 Fax

9114 Virginia Road Suite #112 * Lake in the Hills, IL. 60156 * 1.847.651.2604 *  1.847.458.0538 Fax

[ Page10f13 |
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Prairie Analytical Systems, Inc. Date: 5/1/2013

LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13 A Lab ID: 13D0446-01
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst

Prairie Analytical Systems, Inc.
DRAFT: TCLP Volatile Organic Compounds by GC-MS

*Benzene 8} 250 ug/L 10 4/24/13 12:32 4/24/13 16:12  SW 8260B Re JKA
*2-Butanone U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260B Re JKA
*Carbon tetrachloride U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260BRe JKA
*Chlorobenzene U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260B Re JKA
*Chloroform U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260B Re  JKA
*1,4-Dichlorobenzene U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260BRe JKA
*1,2-Dichloroethane U 250 ug/L 10 4/24/13 12:32 4/24/13 16:12 SW8260BRe JKA
*1,1-Dichloroethene U 250 ug/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260B Re JKA
*Tetrachloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 16:12  SW 8260B Re JKA
*Trichloroethene U 250 pg/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260BRe JKA
*Vinyl chioride U 200 pg/L 10 4/24/13 12:32 4/24/13 16:12 SW 8260B Re JKA

DRAFT: TCLP Semi-Volatile Organic Compounds by GC-MS

*1,4-Dichlorobenzene 8] 10.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*2,4-Dinitrotoluene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*Hexachlorobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*Hexachlorobutadiene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*Hexachloroethane U 100 ug/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*2-Methylphenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
3 & 4-Methylphenol U 20.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*Nitrobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*Pentachlorophenol U 50.0 ug/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
Pyridine U 50.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*2,4,5-Trichlorophenol U 10.0 ug/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
*2,4,6-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 13:38  SW 8270C BDP
DRAFT: Polychlorinated Biphenyls by GC-ECD
*Araclor 1016 U 40.3 1g/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
*Aroclor 1221 U 40.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
*Aroclor 1232 U 403 pgKgdry 1 4/23/13 1422 4/23/13 19:42  SW 8082 BDP
*Aroclor 1242 U 403 ng/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
*Aroclor 1248 U 40.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
*Aroclor 1254 U 403 ng/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
*Aroclor 1260 U 40.3 ug/Kg dry 1 4/23/13 14:22 4/23/13 19:42  SW 8082 BDP
DRAFT: TCLP Metals by ICP-MS
*Arsenic U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC
*Barium 0.325 0.0300 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTIC
*Cadmium 2.42 0.00600 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC
*Chromium U 0.00480 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC
*Lead 0.252 0.00750 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC
*Mercury U 0.000600 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTIC
*Selenium U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC
*Silver U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 16:59  SW 6020A JTC

DRAFT: Conventional Chemistry Parameters

[ Page20f13 |

FHRPRUOO01799




Prairie Analytical Systems, Inc.

Date: 5/1/2013

LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13 A Lab ID: 13D0446-01
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst
Prairie Analytical Systems, Inc.
*Cyanide 1.55 0.294 mg/Kg dry 1 4/24/13 10:44 4/25/13 8:17 SW 9014 CCD
*gnitability (Flash Point) >200 50.0 °F 1 4/23/13 15:30 4/23/13 16:30 SW 1010 (M) JLS
*Paint Filter Pass P/F 1 4/23/13 15:25 4/23/13 15:30 SW9095A JLS
*pH 7.1 0.010 pH Units 1 4/23/13 12:00 4/23/13 13:57 SW 9045C CCD
*Phenolics 8] 6.11 mg/Kg dry 1 4/24/13 9:50 4/24/13 17:50 SW 9065 (M) CCD
*Reactive Sulfide U 9.58 mg/Kg dry 1 4/30/13 9:36 4/30/13 15:31  SW 9034 RSR
Percent Solids 81.9 0.100 % 1 4/23/13 15:40 4/24/13 8:15 ASTM D2216 JLS
Precision Petroleum Labs, Inc
DRAFT:
Extractable Organic Halides U 1 mg/Kg 1 4/26/13 0:00 4/26/13 0:00 SW 9023 SUB
[ Page30f13 |
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Prairie Analytical Systems, Inc. Date: 5/1/2013
LABORATORY RESULTS

Client: Flint Hills Resources

Project: TD Control Room Ex Peru, IL Lab Order: 13D0446

Client Sample ID: DRAFT: Comp 13 B LabID: 13D0446-02

Collection Date: 4/17/13  0:00 Matrix: Solid

Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst

Prairie Analytical Systems, Inc.

DRAFT: TCLP Volatile Organic Compounds by GC-MS
*Benzene U 250 ng/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*2-Butanone U 250 ng/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe  JKA
*Carbon tetrachloride U 250 ng/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*Chlorobenzene U 250 ug/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe  JKA
*Chloroform 18 250 pg/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*1,4-Dichlorobenzene 19 250 pg/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*1,2-Dichloroethane U 250 ug/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe  JKA
*1,1-Dichloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*Tetrachloroethene U 250 pe/L 10 4/24/13 12:32 4/24/13 15:38 SW8260BRe JKA
*Trichloroethene u 250 pug/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260BRe JKA
*Vinyl chloride 18] 200 ng/L 10 4/24/13 12:32 4/24/13 15:38 SW 8260B Re JKA

DRAFT: TCLP Semi-Volatile Organic Compounds by GC-MS
*1,4-Dichlorobenzene U 10.0 ug/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*2,4-Dinitrotoluene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*Hexachlorobenzene U 10.0 ug/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*Hexachlorobutadiene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*Hexachloroethane U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*2-Methylphenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
3 & 4-Methylphenol U 20.0 pg/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*Nitrobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*Pentachlorophenol U 50.0 ug/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
Pyridine U 50.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*2,4,5-Trichlorophenol U 10.0 pg/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP
*2,4,6-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:11  SW 8270C BDP

DRAFT: Polychlorinated Biphenyls by GC-ECD
*Aroclor 1016 U 393 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:16 SW 8082 BDP
*Aroclor 1221 U 39.3 pg/Kg dry 1 4/23/13 14:22 4/23/13 20:16 SW 8082 BDP
*Aroclor 1232 U 39.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:16  SW 8082 BDP
*Aroclor 1242 U 39.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:16  SW 8082 BDP
*Aroclor 1248 U 39.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:16  SW 8082 BDP
*Aroclor 1254 U 39.3 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:16  SW 8082 BDP
*Aroclor 1260 U 39.3 ug/Kg dry 1 4/23/13 14:22 4/23/13 20:16  SW 8082 BDP

DRAFT: TCLP Metals by ICP-MS
*Arsenic U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Barium 0.165 0.0300 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Cadmium 1.17 0.060600 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Chromium U 0.00480 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Lead 2.50 0.00750 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Mercury U 0.000600 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC
*Selenium U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JIC
*Silver U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:08  SW 6020A JTC

DRAFT: Conventional Chemistry Parameters
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Prairie Analytical Systems, Inc. Date: 5/1/2013
LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13 B Lab ID: 13D0446-02
Collection Date: 4/17/13  0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst
Prairie Analytical Systems, Inc.
*Cyanide U 0.298 mg/Kg dry 1 4/24/13 13:10 4/25/13 8:17  SW 9014 CCD
*gnitability (Flash Point) >200 50.0 °F 1 4/23/13 15:30 4/23/13 16:30 Sw 1010(M)  JLS
*Paint Filter Pass P/F 1 4/23/13 15:25 4/23/13 15:30  SW 9095A JLS
*pH 72 0.010 pH Units 1 4/23/13 12:00 4/23/13 13:57 SW9045C CCD
*Phenolics U 5.61 mg/Kg dry 1 4/24/13 9:50 4/24/13 17:50 SW9065(M) CCD
*Reactive Sulfide U 9.12 mg/Kg dry 1 4/30/13 9:36 4/30/13 15:31 SW 9034 RSR
Percent Solids 84.0 0.100 % 1 4/23/13 15:40 4/24/13 8:15 ASTM D2216  JLS
Precision Petroleum Labs, Inc
DRAFT:
Extractable Organic Halides U 1 mg/Kg 1 4/26/13 0:00 4/26/13 0:00 SW 9023 SUB
[ Page50f13 |
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Prairie Analytical Systems, Inc. Date: 5/1/2013

LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT:; Comp 13C Lab ID: 13D0446-03
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit Qual Units DF Date Prepared Date Analyzed Method Analyst

Prairie Analytical Systems, Inc.
DRAFT: TCLP Volatile Organic Compounds by GC-MS

*Benzene U 250 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW8260BRe JKA
*2-Butanone U 250 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260BRe JKA
*Carbon tetrachloride U 250 ug/L 10 4/24/13 12:32 4/24/13 15:05 SW8260BRe JKA
*Chlorobenzene U 250 pg/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260BRe JKA
*Chloroform U 250 ug/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260B Re JKA
*1,4-Dichlorobenzene U 250 ug/L 10 4/24/13 12:32 4/24/13 15:05 SW8260BRe JKA
*1,2-Dichloroethane U 250 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW8260BRe JKA
*1,1-Dichloroethene U 250 ug/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260BRe JKA
*Tetrachloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW8260BRe JKA
*Trichloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260BRe JKA
*Vinyl chloride U 200 ng/L 10 4/24/13 12:32 4/24/13 15:05 SW 8260BRe JKA

DRAFT: TCLP Semi-Volatile Organic Compounds by GC-MS

*1,4-Dichlorobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*2,4-Dinitrotoluene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*Hexachlorobenzene U 10.0 ug/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*Hexachlorobutadiene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*Hexachloroethane U 10.0 ug/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*2-Methylphenol U 10.0 pg/L 1 4/24/13 13:02  4/25/13 14:44  SW 8270C BDP
3 & 4-Methylphenol 1) 20.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*Nitrobenzene U 10.0 ug/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*Pentachlorophenol 18] 50.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
Pyridine U 50.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*2,4,5-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
*2,4,6-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 14:44  SW 8270C BDP
DRAFT: Polychlorinated Biphenyls by GC-ECD
*Aroclor 1016 U 38.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1221 U 38.8 ug/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1232 19) 38.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1242 U 38.8 ug/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1248 U 38.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1254 U 38.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
*Aroclor 1260 U 38.8 ug/Kg dry 1 4/23/13 14:22 4/23/13 20:49  SW 8082 BDP
DRAFT: TCLP Metals by ICP-MS
*Arsenic U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JTC
*Barium 0.119 0.0300 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JTC
*Cadmium 1.72 0.00600 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JTC
*Chromium U 0.00480 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JTC
*Lead 0.579 0.00750 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A ITC
*Mercury U 0.000600 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JTC
*Selenium U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A JIC
*Silver U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:17  SW 6020A ITC

DRAFT: Conventional Chemistry Parameters
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Prairie Analytical Systems, Inc. Date: 5/1/2013

LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13 C Lab ID: 13D0446-03
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst
Prairie Analytical Systems, Inc.
*Cyanide U 0.296 mg/Kg dry 1 4/24/13 13:10 4/25/13 8:17 SW 9014 CCD
*Ignitability (Flash Point) >200 50.0 °F 1 4/23/13 15:30 4/23/13 16:30 SW 1010 (M) JLS
*Paint Filter Pass P/F 1 4/23/13 15:25 4/23/13 15:30  SW 9095A JLS
*pH 73 0.010 pH Units 1 4/23/13 12:00 4/23/13 13:57 SW 9045C CCDh
*Phenolics U 5.64 mg/Kg dry 1 4/24/13  9:50 4/24/13 17:50 SW 9065 (M) CCD
*Reactive Sulfide 8] 9.29 mg/Kg dry 1 4/30/13 9:36 4/30/13 15:31  SW 9034 RSR
Percent Solids 84.4 0.100 % 1 4/23/13 15:40 4/24/13 8:15 ASTM D2216 LS
Precision Petroleum Labs, Inc
DRAFT:
Extractable Organic Halides 18] 1 mg/Kg 1 4/26/13  0:00 4/26/13 0:00 SW 9023 SUB
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Prairie Analytical Systems, Inc. Date: 5/1/2013

LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13D Lab ID: 13D0446-04
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst

Prairie Analytical Systems, Inc.
DRAFT: TCLP Volatile Organic Compounds by GC-MS

*Benzene U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe JKA
*2-Butanone U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32  SW 8260B Re JKA
*Carbon tetrachloride U 250 ug/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe JKA
*Chlorobenzene U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe JKA
*Chloroform U 250 pg/L 10 4/24/13 12:32 4/24/13 14:32  SW 8260BRe JKA
*1,4-Dichlorobenzene U 250 ug/L 10 4/24/13 12:32 4/24/13 14:32  SW 8260B Re JKA
*1,2-Dichloroethane U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32  SW 8260BRe JKA
*1,1-Dichloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe JKA
*Tetrachloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32  SW 8260BRe JKA
*Trichloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe JKA
*Vinyl chloride U 200 ng/L 10 4/24/13 12:32 4/24/13 14:32 SW 8260BRe  JKA

DRAFT: TCLP Semi-Volatile Organic Compounds by GC-MS

*1,4-Dichlorobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*2,4-Dinitrotoluene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*Hexachlorobenzene 9] 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*Hexachlorobutadiene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16 SW 8270C BDP
*Hexachloroethane U 10.0 ug/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*2-Methylphenol U 10.0 ug/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
3 & 4-Methylphenol U 20.0 pg/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*Nitrobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*Pentachlorophenol U 50.0 ng/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
Pyridine U 50.0 pg/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*2,4,5-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16  SW 8270C BDP
*2,4,6-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:16 ~ SW 8270C BDP
DRAFT: Polychlorinated Biphenyls by GC-ECD
*Aroclor 1016 U 39.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1221 U 39.8 ng/Kg dry i 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1232 U 39.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1242 U 39.8 pg/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1248 U 39.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1254 U 39.8 ng/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
*Aroclor 1260 U 39.8 png/Kg dry 1 4/23/13 14:22 4/23/13 21:23  SW 8082 BDP
DRAFT: TCLP Metals by ICP-MS
*Arsenic U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Barium 0.250 0.0300 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Cadmium 0.688 0.00600 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Chromium U 0.00480 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Lead 0.105 0.00750 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A ITC
*Mercury U 0.000600 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Selenium U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A JTC
*Silver U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:26  SW 6020A ITC

DRAFT: Conventional Chemistry Parameters
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Prairie Analytical Systems, Inc. Date: 5/1/2013
LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13D Lab ID: 13D0446-04
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst
Prairie Analytical Systems, Inc.
*Cyanide 0.531 0.304 mg/Kg dry 1 4/24/13 13:10 4/25/13 8:17 SW 9014 CCDh
*Ignitability (Flash Point) >200 50.0 °F 1 4/24/13 10:00 4/24/13 11:00 SW10i0(M) CCD
*Paint Filter Pass P/F 1 4/24/13 10:00 4/24/13 10:05 SW9095A CCD
*pH 7.4 0.010 pH Units 1 4/23/13 12:00 4/23/13 14:22  SW 9045C CCD
*Phenolics 19] 6.07 mg/Kg dry 1 4/24/13 12:18 4/24/13 17:50 SW9065(M) CCD
*Reactive Sulfide 8] 9.20 mg/Kg dry 1 4/30/13 9:36 4/30/13 15:31 SW 9034 RSR
Percent Solids 82.4 0.100 % i 4/23/13 15:40 4/24/13 8:15 ASTM D2216 JLS
Precision Petroleum Labs, Inc
DRAFT:
Extractable Organic Halides U 1 mg/Kg 1 4/26/13 0:00 4/26/13 0:00 SW 9023 SUB

(]
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Prairie Analytical Systems, Inc. Date: 5/1/2013

LABORATORY RESULTS

Client: Flint Hills Resources

Project: TD Control Room Ex Peru, IL Lab Order: 13D0446

Client Sample ID: DRAFT: Comp 13 E Lab ID: 13D0446-05

Collection Date: 4/17/13 0:00 Matrix: Solid

Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst

Prairie Analytical Systems, Inc.

DRAFT: TCLP Volatile Organic Compounds by GC-MS
*Benzene 18] 250 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*2-Butanone 6] 250 ug/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*Carbon tetrachloride U 250 pg/L 10 4/24/13 12:32 4/24/13 13:59 SW 8260B Re JKA
*Chlorobenzene U 250 ug/L 10 4/24/13 12:32 4/24/13 13:59 SW 8260BRe JKA
*Chloroform 18] 250 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*1,4-Dichlorobenzene U 250 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW 8260B Re JKA
*1,2-Dichloroethane U 250 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW 8260BRe JKA
*1,1-Dichloroethene U 250 png/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*Tetrachloroethene U 250 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*Trichloroethene U 250 pg/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA
*Vinyl chloride 18 200 ng/L 10 4/24/13 12:32 4/24/13 13:59 SW8260BRe JKA

DRAFT: TCLP Semi-Volatile Organic Compounds by GC-MS
*1,4-Dichlorobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*2,4-Dinitrotoluene U 10.0 pg/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*Hexachlorobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*Hexachlorobutadiene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*Hexachloroethane U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*2-Methylphenol 18 10.0 ug/L 1 4/24/13 13:02 4/25/13 15:50  SW 8270C BDP
3 & 4-Methyliphenol U 20.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*Nitrobenzene U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*Pentachlorophenol 18] 50.0 pg/L 1 4/24/13 13:02 4/25/13 15:50  SW 8270C BDP
Pyridine U 50.0 pg/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*2,4,5-Trichlorophenol U 10.0 ng/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP
*2,4,6-Trichiorophenol U 10.0 pg/L 1 4/24/13 13:02 4/25/13 15:50 SW 8270C BDP

DRAFT: Polychlorinated Biphenyls by GC-ECD
*Aroclor 1016 8] 38.8 png/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1221 U 38.8 pg/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1232 U 38.8 png/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1242 U 38.8 ng/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1248 U 38.8 ng/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1254 U 38.8 pg/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP
*Aroclor 1260 U 38.8 ug/Kg dry 1 4/23/13 14:22 4/24/13 9:37  SW 8082 BDP

DRAFT: TCLP Metals by ICP-MS
*Arsenic 6) 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:35 SW 6020A JTC
*Barium 0.0772 0.0300 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A JIC
*Cadmium 0.690 0.00600 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A JTC
*Chromium U 0.00480 mg/L 3 4/25/13 11:25 4/25/13 17:35 SW 6020A JTC
*Lead 0.508 0.00750 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A JTC
*Mercury U 0.000600 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A JTC
*Selenium U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A TC
*Silver U 0.0150 mg/L 3 4/25/13 11:25 4/25/13 17:35  SW 6020A JTC

DRAFT: Conventional Chemistry Parameters

‘ A2
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Prairie Analytical Systems, Inc. Date: 5/1/2013
LABORATORY RESULTS
Client: Flint Hilis Resources
Project: TD Control Room Ex Peru, IL Lab Order: 13D0446
Client Sample ID: DRAFT: Comp 13 E Lab ID: 13D0446-05
Collection Date: 4/17/13 0:00 Matrix: Solid
Analyses Result Limit  Qual Units DF Date Prepared Date Analyzed Method Analyst
Prairie Analytical Systems, Inc.
*Cyanide U 0.297 mg/Kgdry 1 4/24/13 13:10 42513 8:17  SW 9014 CCD
*Ignitability (Flash Point) >200 50.0 °F 1 4/24/13 10:00 4/24/13 11:00 SW 1010(M) CCD
*Paint Filter Pass P/F 1 4/24/13 10:00 4/24/13 10:05  SW 9095A CCD
*pH 7.0 0.010 pH Units 1 4/23/13 12:00 4/23/13 14:22 SW 9045C CCD
*Phenolics U 593 mg/Kg dry 1 4/24/13 12:18 4/24/13 17:50 SW 9065 (M) CCD
*Reactive Sulfide U 9.23 mg/Kg dry 1 4/30/13 10:53 4/30/13 15:31 SW 9034 RSR
Percent Solids 84.3 0.100 % 1 4/23/13 15:40 4/24/13 8:15 ASTM D2216 JLS
Precision Petroleum Labs, Inc
DRAFT:
Extractable Organic Halides U 1 mg/Kg 1 4/26/13 0:00 4/26/13 0:00 SW 9023 SUB

[ Page 110f13 |

FHRPRU001808




Prairie Analytical Systems, Inc. Date: 5/1/2013
LABORATORY RESULTS
Client: Flint Hills Resources
Project: TD Control Room Ex Peru, IL. Lab Order: 13D0446
Notes and Definitions
P1 Pass
* NELAC certified compound.
U Analyte not detected (i.e. less than RL or MDL).
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why Environmental, Inc.
'?Qf AT' I Midwest Laboratory

760 Leadwaly Road » Northbreek, IL 600€2-2310
phone {847} B84-G700 « fax {847 354-4517

Mr. Michael Brophy LABORATORY REPORT NO:. 2000-283-01
Prairie Analytical Systems, Inc. DATE: 06-20-2013
1210 Capital Airport Drive SAMPLES RECEIVED: __04-23-2013
Springfield, lllinois 62707 PURCHASE ORDER NO:

Below are the resulls of the analyses for gross alpha, gross beta and gamma on one sample.

Sample ID 13D0446-01

Collection Date 04-17-13

Lab Code SPS-1930

Isotope Concentration (pCi/g dry) Date Analyzed Method
Gross Alpha 69+28 05-17-13 AB-01
Gross Beta 127+28 05-17-13 AB-01
K-40 6.5+05 05-03-13 a01.1
Cs-137 <0.1 05-03-13 8011
Ti-208 0.2+01 05-03-13 801.1
Bi-212 13+£0.4 05-03-13 g01.1
Bi-214 1.2+01 05-03-13 §01 1
Pb-212 06 +01 05-03-13 801.1
Ra-226 11+£01 05-03-13 8011
Ra-228 0.7 £ 0.1 05-03-13 9011
Total gamma (30-2036 KeV) 17.3 05-03-13 8011

The error given is the probable counting error at 85% confidence level. The less than value is based on 4.68 sigma counting

error for the background sampie.

E-mail: brophym@prairieanalytical.com

E-mail: potterk@prairieanalytical.com

2 aronié\Gréb,
Laboratory Marjager

\\‘

[ A

| ] M~ S// ?,f‘// 3

APPROVED BY

Tony Coorlim,
Quelity Assurance
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;&‘I’ ATI Environmental, Inc.
3y Midwest Laboratory
700 Landwekbe Road + Northisrook, JL 60C062-2319
phone {3471 5840760 » fax 1847} 5644517

Mr. Michael Brophy LABORATORY REPORT NO. 2000-293-02
Prairie Analytical Systems, Inc. DATE: 05-20-2013
1210 Capital Airport Drive SAMPLES RECEIVED: 04-23-2013
Springfield, llinois 62707 PURCHASE ORDER NO:

Below are the results of the analyses for gross alpha, gross beta and gamma on one sample.

Sample ID 13D0448-02

Collection Date 04-17-13

Lab Code SPS-1932

Isotope Concentration (pCi/g dry) Date Analyzed Method
Gross Alpha 712289 05-17-13 AB-01
Gross Beta 13.9+28 05-17-13 AB-01
K-40 79207 05-03-13 901.1
Cs-137 < 0.1 05-03-13 901.1
TI-208 03201 05-03-13 9011
Bi-212 14+04 05-03-13 901.1
Bi-214 1.4+01 05-03-13 901.1
Pb-212 08x01 05-03-13 901.1
Ra-226 1.5 0.1 05-03-13 901.1
Ra-228 09+01 05-03-13 901.1
Total gamma (30-2036 KeV) 22.2 05-03-13 9011

The error given is the probable counting error at 85% confidence level. The less than value is based on 4,66 sigma counting

errar for the background sample.

Sincerely,

E-mail: brophym@prairieanalytical.com
E-mail: potterk@prairieanalytical.com

‘ %roniai"\GrE)\b,
Laboratory Wanager
\\\ \,\\: S

.

™

APPROVED BY L lwtih— & / 1 /l >
Tony Coorlim, '
Quality Assurance

A
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Midwest Laboratory
0 Landviehy Road » Northvrceh, 1. 60062-2340
Cne (847) 583-0700 « faq {8471 3634617

%:éAT[ Environmental, Inc,

70
ok

Mr. Michael Brophy

Prairie Analytical Systems, Inc.
1210 Capital Airport Drive
Springfield, llinois 62707

LABORATORY REPORT NQO: 2000-293-03

DATE: 05-20-2013
SAMPLES RECEIVED: 04-23-2013

PURCHASE ORDER NO:

Below are the resulis of the analyses for gross alpha, gross bela and gamma on one sample.

Sample ID 13D0448-03

Collection Date 04-17-13

Lab Code SPS-1833

Isotope Concentration (pCila dry) Date Analyzed Method
Gross Alpha <35 05-17-13 AB-01
Gross Beta 8.0x22 05-17-13 AB-01
K-40 66+06 05-05-13 901.1
Cs-137 <01 05-05-13 901.1
Ti-208 02+0.1 05-05-13 901.1
Bi-212 <0.4 05-05-13 901.1
Bi-214 1.0+ 0.1 05-05-13 2011
PL-212 05%0.1 05-05-13 901.1
Ra-226 1.0 £ 0.1 05-05-13 901.1
Ra-228 06+01 05-05-13 901.1
Total gamma (30-2036 KeV) 13.4 05-05-13 801.1

The ertor given is the probable counting error at 95% confidence level. The less than

error for the background sample.

E-mail: brophym@prairieanalytical.com

E-mail: potterk@prairieanalytical.com

Sincerzaly,

/| \Bronia érob,
i Laboratory Manager

\

value is based on 4.86 sigma counting

/ a
APPROVED BY / ! a‘v\/{;v S /u /{ b

Tony Coorlim,  /
Quality Assurance
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\Qﬂ AT' Environmental, Inc,
HQ\ Midwest Laboratory

700G Lanawehr Road « Nonbbraok, 1. G0062-22 1G
phons (347) E§L3700 « fax (847) FA-451T

Mr. Michael Brophy

Prairie Analytical Systems, Inc.
1210 Capital Airport Drive
Springfleld, lllinois 82707

LABORATORY REPORT NO.

DATE:
SAMPLES RECEIVED:
PURCHASE ORDER NO:

2000-293-04
05-20-2013
04-23-2013

Below are the resuilts of the analyses for gross alpha, gross beta and gamma on one sample.

Sample ID 13D0446-04

Collection Date 04-17-13

Lab Code SPS-1934

Isotope Concentration (pCilg dry) Date Analvzed Method
Gross Alpha 11.56+£35 05-17-13 AB-01
Gross Beta 232+29 05-17-13 AB-01
K-40 0.7+£07 05-05-13 8011
Cs-137 < Q.1 05-05-13 801.1
Ti-208 03+£0.1 05-05-13 901.1
Bi-212 <05 05-05-13 901.1
Bi-214 17401 05-05-13 901.1
Pb-212 0.8 £0.1 05-05-13 901.1
Ra-226 1.8+01 05-05-13 901.1
Ra-228 1.0+0.2 05-05-13 901.1
Total gamma (30-2036 KeV) 257 05-05-13 901.1

The error given is tha probable counting error at 95% confidence level. The less than value is based on 4.66 sigma counting

error for the background sample.

E-mail: brophym@prairieanalytical.com

E-mail: potterk@prairieanalytical.com

Sincerely,

\Broma G
"c}boratory\ nager

% 5
i

APPROVED BY

| Ly u[v T/Lu/

Tony Coorlim,
Quality Assurance
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P4 éTl Environmental, Inc,
AN Midwest Laboratory
700 tandwebr Road » Nerthbrook, it 80052.23 10
phone {347 5540760 « fax (447) B8¢-4317

Mr. Michael Brophy

Prairie Analytical Systems, Inc.
1210 Capital Airport Drive
Springfield, lllinais 62707

LABORATORY REPORT NO .

DATE:
SAMPLES RECEIVED:
PURCHASE ORDER NO:

2000-293-05
06-20-2013
04-23-2013

Below are the results of the analyses for gross alpha, gross beta and gamma on one sample.

Sample 1D 13D0446-05

Collection Date 04-17-13

Lab Code SP3-1935

Isotope Concentration (pCifg dry) Date Analyzed Method
Gross Alpha 12.1+£3.8 05-17-13 AB-01
Gross Beta 17.1+27 05-17-13 AB-01
K-40 123+1.2 05-08-13 901.1
Cs-137 < 0.1 05-05-13 901.1
T1-208 C.3+0.1 05-05-13 901.1
Bi-212 15+06 05-05-13 901.1
Bi-214 20+£02 05-05-13 a01.1
Pb-212 1101 05-05-13 901.1
Ra-226 21+01 05-05-13 901.1
Ra-228 1.4£0.3 05-05-13 901.1
Total gamma (60-2024 KeV) 271 05-05-13 901.1

The error given is the probable counting errar at 95% confidence level, The less than value is based on 4.68 si

error for the background sampie.

E-mail: brophyra@prairieanalyiical.com

E-mail: potterk@prairieanalytical.com

\ \‘.\ é(oniéa Grob,

Sincerely,

gma counting

“\gabafé:e\ary Manager
7
APPROVED BY / C"’V(\/ 3/?3/ (3
i Tony Coorlim, I

Quality Assurance
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